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MopeibHasi CHHXPOHM3MPOBaHHAs pado4asi MporpaMma
0a30BOro u yriry0JIé HHOIro H3y4YeHHus npeamera « XuMH s

(10-11 kmacchr)

HOACHUTEJIBHAA 3AIIMCKA

MogenbpHasi CHHXpOHU3UPOBaHHAsI paboyasi mporpamMma 0a30BOro U yriyOJEHHOTO
uzyuenust npeamera «Xumus» B 10-11 kmaccax paspaborana Ha ocHoBe PaGoumx
nporpaMM CpeIHero ooOmiero ooOpa3zoBaHuss 10 XuUMUU (0a30BBIM  ypOBEHBD,
yrayONEéHHBIM  YPOBEHb), OJIOOpPEHHBIX pelieHueM  deaepaibHOro  y4eOHO-
METOANYECKOr0 00BheAUHEHUs Mo 001emMy oOpazoBaHuto oT 29.02.2022r., mpoTOKOJI
7/22, cocraBieHHbIX Ha ocHOBe DemepanbHoro 3akona ot 29.12.2012 Ne 273-D3
«O06 obpazoBanum B Poccuiickoit deaeparuny», TpeboBaHM K pe3yJibTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTeNIbHOM MPOrpaMMbl  CpeIHEro  o0Imero  00pa3oBaHMs,
npe/cTaBleHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30oBaTEIbHOM CTaHApTe
cpenHero oduiero oopasoBanus, (yIBepx AaEH MpruKka3oM MUHHCTEpCTBa 00pa30BaHUs
u Hayku Poccutickoit ®@enepanuu ot 17 mast 2012 r. Ne 413, ¢ usmenenusamu ot 12
asrycta 2022 1.), ¢ yu€rom «KoHIeNnuuu MpernojaBaHus ydeOHOTro IpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX opranuzanusax Poccuiickoit denepanuu, peaan3yommux
OCHOBHBIE 00111€00pa3oBaTeNbHbIe MporpamMmbly (yTBepkaeHa Pemennem Kommeruu
Munnpocsemenns Poccun, nmpotokoisr ot 03.12.2019r. Ne I1K- 4BH) u denepanbpHOM
paboueit mporpammbl BocmuTaHus. OCHOBY TOIXONIOB K pa3pabOTKe MOJEIHHOM
CUHXPOHU3UPOBAHHOW paboueld mporpaMMbl 0a30BOTO U YriayOJIEHHOTO H3YYCHUS
npeamera «Xumusi» B 10-11 knaccax, k onpeneneHnio oOIIe cTparerun 00y4yeHus,
BOCIIUTAHUS U Pa3BUTHSI O0yUaIOUIUXCS CPEACTBAMU y4eOHOI0 nMpeaMeTa « XuMHUsl» Ha
0a30BOM YpOBHE COCTaBWIM KoHIeNTyanbHble monoxeHuss PIrOC COO o
B3aMMOOOYCIIOBJICGHHOCTU  II€JIe, coJaepKaHus, pe3yiabTaToB  OOy4deHus U

TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIITYCKHHUKOB.
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N3yuenne mnpenmera, peanuszyemMoe B ycJIOBUSIX U dEpEHIIMPOBAHHOTO,
npoduibHOro  oOydeHMs, NpuU3BaHO  obOecrneunTh  00HIE00pa30BaATEIBHYIO
U OOILIEKYIbTYpHYIO TMOJATOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJIanTanuy UX K OBICTPO MEHSIOIUMCS YCIIOBHSIM KH3HU B COLIMYME, a TAKXKe IS
MPOAOKEHUS 00yUYESHHsSI B CPETHUX CIIEIUATBHBIX U BBICITUX YIEOHBIX OpraHU3alusiX,

B KOTOPBIX XUMUS ABJISACTCA OI[HOfI N3 IPUOPUTCTHBIX JUCIUILINH.

B COOTBETCTBMU C JMaHHBIMU TIOJOKCHHSIMU MOJICNIbHAS CHHXPOHU3HPOBAHHAS
pabouasi mporpaMma cpeaHero oo6Omero ooOpa3zoBaHus (0a30BBI  YPOBEHbB):
yCTaHABIIMBAET 00513aTeIbHOE (MHBAPUAHTHOE) TIPEAMETHOE COZIEPI)KaHUE, OMPEACIISICT
KOJIMYCCTBCHHBIC U KAYCCTBECHHBIC €TI0 XapaKTEPUCTHUKU Ha KaXKIOM 3Talle U3yYCHHS
npeaMera, MpeayCMaTpUBacT NPHUHIMIIBI CTPYKTYPUPOBAHHS  COJCPKAHHUS W
pacripefielieHusi €ro Io KjaccaM, OCHOBHBIM pasjielaM H TemMaM Kypca; Jaér
IpUMEpPHOE pacrmpejeieHue Y4YeOHBIX YacoB II0 TEMAaTHYECKUM  pasjesam,
PEKOMEHIyeT MPUMEPHYIO TMOCIIEeI0BATEIFHOCTh U3YYCHHUS OTACIBHBIX TEM Kypca ¢
y4€TOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH Y4eOHOTO TIpoliecca,
BO3pAaCTHBIX oOcoOeHHocTer yuammuxcs 10-11 kmaccoB; ma€T METOAMYECKYIO
MHTEPIPETAIMIO [IeJIeH N3yUeHHUsI MPeIMeTa Ha YPOBHE: COBPEMEHHBIX TPHOPUTETOB B
CUCTEeME cpeaHero oOmero oO0pa3oBaHUs, COACPKATCIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS OCHOBHOM 0OO0pa3oBaTEIbHOM MPOrPaMMBbI
cpenHero obmero o0Opa3oBaHHs (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIBHON JESITEIPHOCTH YYEHHKA 1O OCBOCHHUIO
conepkanus mpenmera. [lo BceM Ha3BaHHBIM TO3UIMSM B MpOTrpaMMe COOJIIO/ICHA
MPEEeMCTBEHHOCTH ¢ Paboueit mporpaMMoii OCHOBHOT'O 00111ero 00pa30BaHUs M0 XUMUU

(mmst 8—9 KimaccoB 00pa30BaTENbHBIX OpPraHU3aIuii, 0a30BbIN YPOBCHb).



MopnenbHass ~ CHUHXpPOHM3MpPOBaHHas  paboyas  mporpamMma  HMMeEeT  Iellb
CUHXPOHHU3UPOBATh COAEpPKaHUE y4eOHOro MpeaMera I MU3ydyeHUs MpeaMeTa
«Xumusi» B 10-11 knaccax B paMkax MyJbTHIPO(GUIBHOTO y4eOHOTO MIIaHa.

Henn u 3amaum ydeOHOro mnpeaMera «XUMHUS» B COOTBETCTBYIOLIEM pa3ielie
MIPOrpaMMbl MPEJCTaBICHbl COBMECTHO, KaK JJisi 0a30BOTO, mak u 0Jis y2ayOnéHHo20
yposneit.

B pasnene Ilnanupyembie pe3yiabTaThl OCBOCHUS y4e€OHOTO IpenMera «XHUMHs»
CUHXPOHM3aLUs MPEJCTaBIeHa B BUJE JIONOJHEHUsI K 0a30BOMY YPOBHIO, & UMEHHO,
[IpenmeTHbIE PE3yNbTATHI, TOCTUTAEMble OOYYAIOUIUMUCS HA YriayOJEHHOM YPOBHE
M3y4eHUs XUMMH, BBIIEICHBI KyPCUBOM .

B paznenax Copnepkanue marepuana v TeMaThyeckoe IUIAHHUPOBAHUE UMEETCSA

BBIHGHGHHBIﬁ Marcpuall, I/IMGIOIIII/Iﬁ I'IO,H‘{GDKI/IBaHI/Ie2 KaK Ha 6a3OBOM, TaK M Ha

yriayOia€HHOM YpPOBHSIX, KOTOPBIM H3ydaeTcsi B O3HAKOMHUTEIBHOM IUIAHE U HE
BKJIIOUAETCSl B COCTaB NMpeAMETHBIX pe3ysibTaToB ocBoeHuss OOIT COO.

B pazgene TemaTuueckoe IUTAaHUPOBAHHME TMPHUHIIMI CHUHXPOHHU3AIMU TPOSIBICH
CJIEIYIONIMM 00pa30oM: Yachl HEAENbHON Harpy3ku s yriayOnéHHOTo u 6a30BOro
ypOBHEH yKa3aHbl TaKMM 00pa3oM, YTO OJHA TeMa (OJHMH 4Yac B HEJENI0) eAWHA IS
JIByX YPOBHEH, a OCTaJIbHBIC JBA Yaca U TEMbI HEJIETbHON HATPY3KH JIJIs yTITyOJIEHHOTO
YPOBHSI YKa3aHbI B CTPOKaX HUKE U TOJIBKO JIJIsl 3TOTO YPOBHs. YacTh pe3epBHBIX YaCOB
MO3BOJIMJIa BCTPOUTH HEOOXOAMMOE KOJIMYECTBO YacCOB B TeMaxX M3YUYEHHUs, a TaKkKe
OpraHu30BaTh M TEMATHYECKOE MOBTOPEHHUE KaK Ha 6A30BOM, TakK M Ha YIIIyOJIEHHOM
YPOBHSX, M UTOTOBOE MOBTOpeHHE; B rpadax «KonmmuecTBo 4acoB yKa3aHbl TAKKE T

4achl, KOTOPBIE B3SIThI U3 pe3epBa (yka3zaH cUMBOI «P»).

'Kypcueom B TekcTe nporpaMmbl B pasaenax « Llenn n 3agaun», «MpeameTHble pe3ynbTaTbi» BblAeNeHbl
3/1IEMEHTbI, KOTOpble NPeACTaBAeHbl AN U3YyYeHUA Ha YyraybnEHHOM ypOBHe.

2|_|0ﬂ,‘-I(E|C)Kl/IBaHl/|e nMmeeT maTtepuan, KOTOprl\;I M3y4yaeTcA B O3HAKOMUTE/IbHOM MNJ1IaHE U HE BK/IKOYAETCA B

COCTaB NpegMeTHbIX pe3ynbTaTtoB ocBoeHma O0IN COO0.

4



IIpu  ¢dopmupoBanun TemaTHUEeCKOro IJIAHUPOBAHMUS  MPEAYyCMATPUBAIOCH
pacnpeieJIeHue YacOB BHYTPH TEM U MEXly TEMaMH C LEJIbI0 00eCIeYeH s HEeIbHON
Harpy3ku i oOydaromiuxcs, H3y4alolluX XHMHUIO Ha YIUIyOJIEHHOM YpOBHE.
IlepepacnpeneneHue 4acoB MEXAY HEKOTOPBIMM TEMaMH ITO3BOJIMJIO COXPAaHUTH
TEMaTU4YEeCKUN yueOHbI 00BEM MaTepuana, UCIONIb30BAaHUE PE3EPBHBIX YACOB TaKkKe
oOecreymsno Hajauuue y4deOHbIX 4YacoB Ha OO0OO0OIEHHE, UTOTrOBOE MOBTOPEHHE H
KOHTpPOJb y4yeOHOro marepuana. Takum oOpa3oM, CHHXPOHHU3AIUS TEeMaTHUYECKOIro
IUTAHUPOBaHUsA 0a30BOr0 U YriayOJEHHOrO YpPOBHEH HM3Yy4E€HHsS XUMHUH IOJTHOCTBHIO
COXpaHWJIa COJAEPKATEIbHBIA aclmekT nporpaMMmsl KypcoB 10-11 kmaccoB nms
MYJIBTUIIPOPUIBHOTO YIEOHOTO IJIaHa.

JlanHast mporpamMma siBJISIETCSI OPUEHTUPOM JIJIsi COCTABJICHHSI pabouuX MPOrpaMm,
aBTOPbl KOTOPBIX MOTYT MPEAJIOKUTh CBOW TMOAXOJI K CTPYKTYpUPOBAaHHUIO U
IOCJIEI0BATEIBHOCTH HM3YyYEHHUs y4eOHOro MmaTepuasna, a TakkKe CBOE BUJCHHE
OTHOCHUTEJIBHO BO3MOKHOCTH BbIOOpa BapHAaTUBHOM COCTaBISIOLIEH COJEp:KaHUs
npeaMeTa JOMOIHUTENBHO K 00513aTeNbHOM (MHBapUAHTHOM) YacTH €ro COlep/KaHus B
paMKax pe3epBHBIX 4YacoB. Pe3epB ydeOHOro BpEMEHH pEKOMEHIyeTcd MJis
peaiM3allid  aBTOPCKUX TMOAXOJOB K HCHOJb30BAaHUIO pPa3zHOOOpa3HbIX (opM

opraHu3aiuy yaeOHOro mporecca.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUSA»

Xumudeckoe o0pazoBaHue, MOIYy4Ya€MOE BbIITYCKHUKAMU CPETHEH IIKOJIbI, SIBISETCS
HEOTHhEMJIEMON YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIONIMM STarioM
peanu3alyl Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH,
MPUCYIINX LIEJIOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHus. DTU EHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MHPOBO33PEHUS M OOMIEH KYIbTypbHI
YeJIOBEKa, a TAKXKE IKOJIOTUYECKHM 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 310POBBIO U

NpupoIHOH cpeje. Peanusyercs xumndyeckoe oOpa3oBaHue



yYaIuXcsl CpeTHeN MIKOJIbI CPEACTBAMU YU4€OHOTO MpeaMeTa « XUMUs», CoaepKaHue
U TIOCTPOEHHUE KOTOPOTO OMpENENIEHbl B MpOrpaMMe C Y4E€TOM cChenupuKd HayKu
XUMUHU, €€ 3HAYCHUSI B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOIIECTBa, a
TakKe ¢ yuyéToM oOImMX IeJedl W MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero obiiero oopazoBanus B Poccuiickoit denepanuu. Tak,
HarpuMep, Tpu  (GOPMUPOBAHUU  COJACPKAHUS TpeaMera «XUMHs»  YUTCHBI
CJIEAYIOIINE TIOJIOKEHHUS O CIIeIM(PUKE U 3HAUCHUHN HAYKU XUMUU:

XUMHSI KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO pOjb B
COBPEMEHHOM IUBUIIM3AIMHY, B CO3/IaHUU HOBOM 0a3bl MaTepuaibHON KynbTyphl. OHa
BHOCUT CBOW BKJaa B (OpMHUPOBAHHE pPaAIlMOHATIBLHOIO HAYYHOTO MBIIICHUS, B
CO3/IaHHUE IICJIOCTHOTO TPEACTAaBICHUS OO0 OKPYXAKIIeM MHpPE KaK O €IUHCTBE
OPUPOJLI M YeJIOBEeKa, KOTOpoe (opMupyeTcs B XMMHH Ha OCHOBE MOHUMAaHMUSI
BEILIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTIMU MTPUMEHEHUS.

CoBpeMeHHass XuUMHS Kak HayKa CO3WJaTelibHas, KAaK Hayka BBICOKHX
TEXHOJIOTUW HaIpaBJIieHa HA pelIeHre rI00albHBIX MPOoOJIeM YCTOWYMBOTO Pa3BUTHS
YEeJI0BEYECTBA —  CBIPbEBOM, DHEPreTHYECKOM, MUINEBOM, IKOJOTHYECKOU
0e30macHOCTH ¥ OXpaHbl 370pOBbA. TE€CHO B3aUMOJICHCTBYS C JAPYTUMH
€CTECTBEHHBIMU HayKaMU, XUMUS CTala HEOThEMIIEMON YaCThIO MUPOBOM KYJIbTYpHI,
HEO0OXOIMMBIM YCIIOBUEM YCIEITHOTO TPY/Ia U KU3HH KaXKJIOT0 WICHA 00IIIecTBa.

B cootBerctBumM ¢ obmumu nensmu u npuniunamMu COO copepxaHue mpeaMera
«Xumusa» (10-11 kmaccel, 0a30BbIH ypOBeHb W3yYeHHsI) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY 00YyYaIOUXCs, HEOOXOAUMYIO
UM Uil BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEUIHOTO BKIIIOYEHUS B
KU3Hb COIIMYMa, TIPOJOJKEHUSI 00pa30BaHUS B PA3IMYHBIX 00JACTSIX, HE CBI3AHHBIX
HEMOCPEJACTBEHHO C XUMHUEM.

CocTaBmsiomMMU ~ TpeaMeTa  «XUMHs» — SIBIFIOTCS ~ 0a30Bble  KypChl — —

((OpFaHI/I‘-ICCKa}I XUMUSA» H «061]1&5[ N HCOPraHn4cCKasa XHUMHA», OCHOBHBIM
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KOMIIOHEHTOM COJEpKaHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKW: CHUCTEMaA
3HAHUW MO HEOPraHWYECKOW XUMHUU (C BKIIIOUEHUEM 3HAHMN U3 0OIIel XUMHUU) U
opranndyeckon xumuu. DOpMHUpOBaHUE NAHHOM CUCTEMBbl 3HAHUW IIPU HU3YyUYECHUHU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOI0O0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB W Teopui xumuu. CTpyKTypa colepKaHHUs
KypcoB — «Opranuueckas xumusi» U «OOwmas W HeopraHUYeckas XUMUS»
chopMHpoBaHa B IPOrpaMMe 10 XMMUU HAa OCHOBE CUCTEMHOTI'0 MOAX0Aa K U3YUEHUIO
yuyeOHOro Marepuasia M OO0yclOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHUEM
3HAHMM Ha OINpeAeNIEHHBIX TEOPETUUYECKUX YPOBHAX. B Kypce opraHM4yeckoil XuMuu
BEIIECTBA pACCMATpPUBAIOTCS Ha ypPOBHE KJIACCHYECKOM TEOpUM CTPOCHUS
OpraHMYeCKUX COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
npe/icTaBleHui 0 cTpoeHuH BeliecTB. CBeneHust 00 M3ydaeMbIX B Kypce BelecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJOTMYECKH AKTHBHBIX
coeMHeHU. B Kypce oprannueckoil XMMUU TOJy4aloT pa3BUTHE CHOPMUPOBAHHBIE
Ha YpPOBHE OCHOBHOIo 0O0IIero oOpa3oBaHUs TEpBOHAYAJIbHBIE MPEACTABICHUS O
XUMHYECKOU CBA3M, KJIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX CTPOCHUS, O XUMHUECKON PEAKIIIHU.

B nmpeamere «Xumus» 6a30BOTO YPOBHS pacCMaTpPUBACTCS M3yYCHHBIM HA YPOBHE
OCHOBHOTO 0011Iero 00pa30BaHUsS TEOPETHUUECKUH Marepual W (PaKToIOrHyYecKue
CBEJICHUS O BEI[ECTBAX U XUMHUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as u
HEOpPTraHWYECKass XUMUS» O0O0Yy4aIoUUMCs TMPEIOCTABISIETCS BO3ZMOXHOCTh OCO3HATH
3HAYeHHE MEPHOINYECKOr0 3aKOHAa C OOIIETEOPETUUYECKUX U METOJOJIOTHYECKUX
NO3UIMM, TTy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKLIMN 3TOro 3akoHa — OT
o0o0mmarommei 10 OOBSICHSIONIEH W MPOTHO3UPYIONMIeH. EnnHas cuctema 3HaHHA O
BOKHEUIIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O
XUMHUYECKUX PEAKIUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS JTOMOJIHSIETCS

B kypcax 10 m 11 kmaccoB sieMeHTaMHu COJAEpKaHUS, UMEIOIUMU



KyJIbTYpOJIOTUYECKMII W TPUKIAAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT
MOHMMAHUIO B3aMMOCBSI3M XHMHH C JPYTHMMH HayKaMH, pPacKpbhIBAalOT €€ poJib B
MO3HABATENbHON W  TMPAKTUYECKOW JEATENIbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHUIO YBAXKCHUS K MPOIIECCY TBOPUYECTBA B O0JACTH TEOPHH W MPAKTHUECKUX
MPWIOKCHUH XUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHEH, KPUTUICCKHA OCMBICITUBATH
WH(GOPMAIIVIO U IPUMEHSITH €€ JJIS TOTIOJTHEHUS 3HAHUH, PEIICHHS MHTCIIEKTYaTbHBIX
M DKCIIEPUMEHTANBHBIX HCCIEA0BATENbCKUX 3a/1a4u. Copepxanue y4eOHOro mpeameTa
«XUMUSA» JTaHHOTO YPOBHS U3YYCHHS OpPUEHTHUPOBAHO Ha (OPMHUPOBAHHUE Y
00y4aronXxcss MUPOBO33PEHUYECKON OCHOBBI JUIsi TIOHUMaHUS (PriIocoCKUX HIEH,
TaKUX KaK: MaTepHajbHOE €IUHCTBO HEOPraHMYECKOTO M OPraHWYecKOro MHpa,
00yCTIOBJIGHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM W CTPOCHHUEM, IMO3HABAEMOCTH
OPUPOAHBIX SIBICHUM IMyTEM OHKCIIEPUMEHTAa W PEUICHUS MPOTUBOPEUHN MEXIY
HOBBIMU (PaKTaMHU U TEOPETHUECKHUMH TPEANOChUIKAMHU, OCO3HAHUE POIH XUMHUHU B
PEIICHUH SKOJOTUYECKUX MPOoOsIeM, a Takke MpobdiieM cOEpeKeHUs dHEPreTUYECKUX
PECYPCOB, CBIPBS, CO3JaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemreHus 3a1a4 BOCIUTaHUS, PA3BUTHS U COIUATM3AIIUN 00 yHIAIOITXCS
OPUHSITBIE TPOrpaMMON MO XUMHUHU TIOAXOJbl K OIPEACTICHUIO COACpPKAHUS H
MOCTPOCHUS TPEAMETa TNpPeaycMaTpuBalOT  (QOpPMUPOBAHHME Yy OO0yYarouIuxcs

YHUBEPCAIBHBIX YUYECOHBIX NEUCTBUI, IMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICATEIBHOCTU: pEIIeHHs TMpoOieM, TIOWCKa, aHanm3a u 00paboTku
uHdopManuu, HEOOXOIUMBIX [UIsi TMPUOOPETEHHS OMNbITa MPAKTUYECKOW W
MCCJIeI0BATEIBCKON JeATEIHbHOCTH, 3aHIMAIOIICH BaYKHOE MECTO B TIO3HAHUU XHMUH.

XuMus Ha YPOBHE yIUIyOJI€HHOT0 M3yYeHHUs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOro oOpaszoBanusi yuamuxcs 10-11 xmaccoB. H3ydenwue

mpenMera, pearmsyeMoe B YCIOBHSIX Au(GEepEeHIIMPOBAHHOTO, TPOQPUIHHOTO

o0y4eHus, MpU3BaHO oOO0ecrneunuTh 00IIe00pa30BaATENBHYI0O U OOILIEKYJIBTYPHYIO



MOATOTOBKY BBITYCKHUKOB NIKOJbI, HEOOXOAUMYIO JUIsl aJanTaiud HUX K OBICTPO
MEHSIIOIIMMCS YCIIOBUSIM JKM3HU B COLMYME, a TakxKe ISl MPOJOJKEHHUS OOYUYeHUS B
opraHu3anusax mpodeccruoHaIbHOro 00pa3oBaHuUs, B KOTOPHIX XUMUS SBJISIETCS OJHOU
W3 TMPUOPUTETHBIX AHUCIUIUIMH. B mporpamMMe mo XMMUM Ha3HAUYCHHUE MpeaMeTa
«Xumus»  TONy4yaeT  MOAPOOHYI0  HHTEPHpETAllMi0 B COOTBETCTBUM  C
ocHoBomnoJjaratomumu noioxeHusMu @I'OC COO o B3anMo00yCIOBICHHOCTH TETIeH,
COJIEpKaHMsI, PE3yJIbTaTOB OOy4YeHUsT U TpPeOOBaHUNM K YPOBHIO TOATOTOBKHU
BBITYCKHUKOB. CBHJIETEIbCTBOM TOMY  SIBJISIFOTCS ~ CJICAYIOIIUE BBITIOJHIEMBIE
IporpaMMou Mo XUMUU (QYHKITUU:

nH()OPMAIIMOHHO-METOINYECKas, peain3alusi KOTOPOi o0ecreunBaeT MoJIyuyeHue
IPEACTaBICHUS O IIENAX, COJACP)KaHUM, OOIICH cTpaTeruu OOydYeHHs, BOCIIUTAHUS U
pa3BUTHs O0yYaIOMIUXCs CPEACTBAMHU IIPEAMETa, H3y4aeMoro B paMKax KOHKPETHOTO
npoduis;

OpraHU3aIlMOHHO-TUTAHUPYIOIIAs, KOoTopas MpeayCMaTpUBAeT  ONpeAcIICHHE:

IIPUHITUIIOB CTPYKTYPHUPOBAHUS U TIOCIIECIOBATEIBHOCTH U3YYCHHS YIeOHOTO
Marepuasa, KOJTMYeCTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTepPUCTHK;

MOJXOJA0B K (POPMHUPOBAHHUIO COJIEPKATEILHON OCHOBBI KOHTPOJII M OIICHKU
00pa3oBaTeIbHBIX JOCTHKEHUM OOYYAIOIIUXCS B paMKax HTOTOBOM aTTECTallMH B
dbopMe eauHOTO TOCYJaPCTBEHHOT'O dK3aMeHa 110 XUMUH.

[Iporpamma njis yriyOJIEHHOTO H3yYCHUST XUMUU:

YCTaHABJIMBAET HWHBApPUAHTHOE TMPEIAMETHOE CoOAepKaHUe, 00s3aTeNbHOE s
W3YYEHHUS B paMKax OTACIBHBIX HpoduieH, IpeaycMaTpuBaceT paclpeeicHue H
CTPYKTYpHUPOBaHHE €ro IO KJaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JIMHHUAM/pa3ieiiam
Kypca;

TaéT TPUMEPHOE paclpeeicHue ydeOHOro BpEMEHH, PEKOMEHIYEeMOTro s
W3yYEHUS OTJCIbHBIX TEM;

npejjaraeT MpUMEPHYI0 TMOCIEA0BATEIbHOCTh U3YUYEHUs] y4eOHOTO MaTepuaja ¢

YYETOM JIOTUKH IOCTPOEHUS KypCa, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H;
9



TaéT METOAWYECKYI0 MHTEpIpETalHio Ieled W 3aJad W3y4deHus MpeaMeTra Ha
yIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oO1rero o0Opa3zoBaHus, COAEPKATENbHON XapaKTEePUCTUKU IIJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHUSI OCHOBHOUM 00pa30BaTENIbHOM MPOTrpaMMbl CpeAHEro oOIIero oopa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAK)XKE C YUETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUM OO0ydYaromerocss Mo OCBOCHHUIO COACpKaHUS
npeaMeTa.

[To Bcem mo3umnusiM B mMporpamMme 1Mo XUMUM MPeTyCMOTPEHa NMPEeMCTBEHHOCTD C
o0ydyeHMeM XHMHHU Ha YpPOBHE OCHOBHOrO o001iero oOpasoBanus. [Iporpamma mo
XUMUHU CIIY)KUT OPUEHTHUPOM I COCTABJICHUS aBTOPCKUX pabOuMX MporpamMm. 3a
npejeiaMu YCTaHOBJIEHHON MPOTPaMMOM MO XUMUM 0053aTeNIbHOW (MHBapHUAHTHOM )
COCTaBIIAIONICH coliepKaHUs y4eOHOro mpeamera «XUMHs» OCTaéTcs BO3MOXKHOCTD
BbIOOpa €ro BapHATHBHOM COCTaBISIONICH, KOTOpas [IOJDKHA ONPENESThCS B
COOTBETCTBHH C HaIlpaBJICHUEM KOHKPETHOTO Mpouist 00ydeHusi. ABTOpamMu pabounx
OPOrpaMM MOXKET OBITh MPEUIOKEH MHOW MOAXOJ K CTPYKTYPHUPOBAHHUIO y4eOHOTO
MaTepHalia U IMOCJeI0BaTeIbHOCTH €r0 U3y4eHHs], CBOE BUACHHE MyTel U crocoOoB
dbopMupoBaHUS CHUCTEMBl TPEJAMETHBIX 3HAHWWA, YMEHHUH H BHJIOB Y4YeOHOM
JESITEIHbHOCTH, @ TAK)KE CUCTEMBI CIIOCOO0B U METOIMYECKHUX MPUEMOB IO PA3BUTHUIO U
BOCITUTAHHIO 00YyUYarOIITUXCS.

B cootrBetrcTBUU ¢ KOHUENTyadbHbIMU noJoxkeHUsIMU PI'OC COO o HazHaueHUH
MpeaMeTOB 0a30BOTO M yriayOnE€HHOTO ypoBHEH B cucteme auddepeHnrnpoBaHHOTO
oOydeHHs Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHUs XUMUS Ha YPOBHE YIIIYOJIEHHOTO
M3YUYCHHUsI HAIPABIICH HA peaju3alii0 MPEEMCTBEHHOCTH C MOCIEIYIOIIUM 3TaroM
MOJYYEHUs XUMHYECKOTO O00pa3oBaHHMs B paMKax M3YyYECHHUS CIEHHAIbHBIX
€CTECTBEHHO-HAYYHbBIX U XUMUYECKUX JAUCIUIUIMH B By3aX U OpraHHU3alUsIX CPEIHETO
nmpodecCHOHAILHOTO 00pa3oBaHus. B 3Toil cBfA3M M3ydeHHE mpeaMera «XUMHUS»
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO HA PACHIMPEHUE U YIIIYOJIE€HUE  TEOPETUYECKOU

u HpaKTquCKOﬁ IIOATIOTOBKH 06yqa10m1/1xc;1,
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BbIOpABIINX OMNpeAeN€HHbIN Npoduiab OOy4eHHs, B TOM YHCIE C IEPCHEKTUBOU
MOCJIEAYIONIET0  MOJIYYeHHMs]  XMMHYECKOro oOpa3oBaHMs B OpraHU3aLMIX
npodeccuonansHoro oOpa3zoBanus. B cere T1peboBanuit PIOC COO «k
IUTAaHUPYEMBIM pe3yJibTaTaM OCBOCHMSI OCHOBHON 0Opa30oBaTENbHOW MPOrpamMMbI
cpelHero o011ero 00pa3oBaHus U3yUeHHUE MpeaMeTa « XUMHUs OPUEHTUPOBAHO TAKKE
Ha peElIeHHe 3aJad BOCHUTAHHMS M COLMAJIBLHOTO pa3BUTHS OOydYarommxcs, Ha
dopMupoBaHUE Yy HUX OOILIEMHTEIUIEKTYaJbHbIX YMEHHM, YMEHUN paldoHAIN3alUuU
yueOHOro Tpyaa ©  OOOOMIEHHBIX  CHOCOOOB  ACATEIBLHOCTH, HMMEIOIINX
MEXTMCITUTUIMHAPHBIN, HaITPEIMETHBINA XapaKTep.

XuMHUS Ha ypOBHE YriayOJAEHHOTO M3y4YEHHMs BKIIOYACT YIIyOJEHHBIE KYypChbl —
«Opranunueckas xumusi» 1 «OO1mas U Heopranuyeckas xumusi». [lpu onpenenenuu
NOJIXOJI0B K OTOOPY M CTPYKTYPHOM OpraHu3allii COJEPKaHUS STUX KYpCOB B
nporpamMMme Mo XMMHHU 3a OCHOBY MpuHSTHI nosoxkeHuss ®I'OC COO o paznuuusix
0a30BOTr0 M YriIyOJIEHHOTO YPOBHEH H3yUeHHUs MpeMeTa.

OcHoBy coniepkanusi KypcoB «Opranndeckast XuMmusi» 1 «OO0111ast 1 HeopraHudeckas
XUMHSI» COCTABJISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUN U YMEHHH, OTHOCSIINXCSA K
0a30BOMY YPOBHIO U3yUEHUS MPEMETa. ITa CUCTEMAa 3HAHUH MOTy4YaeT ONpeIeIEHHOE
TEOPETUYECKOE JOTOJTHEHUE, TO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oonpinii 00bEéM (pakTonmornyeckoro Mmarepuania. Ha yrimy6iaéaHomM ypoBHE U3yUYEHUS
npeaMera odecredeHa BO3MOKHOCTh 3HAYUTENBHOTO YBEIHMUEHUSI 00bEMa 3HAHUH O
XUMHUYECKUX 3JIEMEHTaX U CBOMCTBAX MX COEIWHEHUH HAa OCHOBE pPACUIMPEHUS U
yriayOJleHnusT TpPEACTaBICHUH O CTPOCHUHM BEIIECTBA, XUMHUYECKOH CBI3U H
3aKOHOMEPHOCTSIX NPOTEKAaHUS pEeakLUui, paccMaTpUBAEMbIX C TOYKU 3PEHUS
XUMHAYECKON KHMHETHKH U TEePMOAMHAMUKH. M3ydeHHe MEepHOAMYECKOro 3aKoHa U
[lepronnyeckoil CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKHX IMPEACTABICHUSAX O CTPOECHUH aToMa. XHUMHYECKas CBA3b
OOBSCHAETCS C TOUKHU 3PEHUS SHEPreTUYECKUX U3MEHEHU TNpu €€ o0pa3oBaHUM U

pa3pylIeHUuH, a TaKXKE C TOYKU 3PEHUS
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MexaHu3MoB €€ oOpaszoBaHus. M3ydeHue TUNOB  peakUMil  JOMONHSIETCS
(opMHUpOBaHUEM MPEICTABICHUIN 00 NEKTPOXUMHUYECKUX MPOLIECCaX U NEKTPOIU3E
pacIuIaBoOB U PacTBOPOB BeIIECTB. B Kypce oprannyeckoil XMMuM Mpu pacCMOTPEHUU
PEaKIIMOHHON CIOCOOHOCTH COEAMHEHUN yAensieTcss 0co00e BHUMaHuE BOMpocaM 00
ANEKTPOHHBIX AP (DeKTax, 0 B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peakuuii. Ocoboe 3HaUYe€HHE HMEET TO, YTO Ha COJAEpKaHUE KYypCOB XUMUU
yriayOia€HHOro YpOBHSI U3YYEHHS JJIA KJIACCOB OMpeneiaeHHOro npoduis (riIaBHbIM
o0pa3oM Ha UX CTPYKTYpY M XapakTep JOMOJHEHUH K 00Ilel cucreMe MpeaMEeTHBIX
3HAHMM) OKa3bIBAIOT BIMSHUE CMEXHbIE MpeAMEThl. Tak, HampuMmep, B COACpPKAHUU
npenMeTa sl KJIacCOB XMMUKO-(pu3nyeckoro mpoduis 0oliblioe 3HayeHue OyayT
UMETh AJIEMEHTHl y4eOHOTOo MaTepuaia no ooueit xumuu. [Ipu nuzydenuu npenmera B
JAHHOM CJIy4ae aklIeHT OyAeT C/eliaH Ha OOUIHOCTh METOJOB MO3HaHMs, OOUTHOCTh
3aKOHOB M TEOpHUM B XHUMHM M B (U3UKE: aTOMHO-MOJEKYJSpHas Teopus
(MonekynsipHasi Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS MACChl U SHEPI'HH, 3aKOHbI
TEPMOJMHAMUKH, DJIEKTPOJIN3a, MPEACTABICHUS O CTPOEHUHU BEIIECTB U Jpyroe. B
CoJlep KaHUM TIpeMeTa I KIACCOB XUMHUKO-OMOJIIOrMYECKOro MpoQuiist OOJMbIIUI
yIIeTbHBIN Bec OyleT UMETh OpraHuvecKas XuMmus. B 3ToMm ciydae mpeocTaBiseTcs
BO3MOXKHOCTD JIJIs1 OoJiee 00CTOSITENHHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluu
KJIETKH KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MPUMEPY, TaKHE
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUIbI, OENKU, YIJIEBObI, HyKICUHOBBIE KUCIOTHI
u napyrue. IIpy 3TOM 3HaHUA O COCTaBE M CBOWMCTBAX MPEICTABUTEICH OCHOBHBIX
KJIACCOB OPraHWYECKMX BEIIECTB CIY)KaT OCHOBOM [UIA M3YYEHMs CYIIHOCTHU
npoueccoB (OTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B nmmanme ¢QopmMupoBaHHMS ~OCHOB HAay4HOIO MHPOBO33pPEHUS, OCBOEHUS
OOIIEHAyYHbIX METOJOB MO3HAHUS M ONbITa MPAKTUYECKOTO NMPUMEHEHHsI HAayUHBIX
3HaHUW H3y4yeHHE IMpeaMeTra «XUMHUS» Ha YriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3iX C Y4YE€OHBIMM MpEAMETaMH, BXOASIIMMH B COCTaB

npeaMeTHbIx oOnacteid  «EcTecTBeHHOHayuHble MOpeaMeThl», «MaremaTuka u
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nHopMatuka» u «Pycckuii I3bIK U JTUTEpATYpPay.

[Ipu n3ydyennn yuyeOHOro npeamera «XuMus» Ha YriryOJI€HHOM YPOBHE TaKKe, Kak
Ha YpPOBHE OCHOBHOI'O M CpeaHero ooOmiero oOpa3oBaHusi (Ha 0a30BOM YpPOBHE),
3a/1ayell MepBOCTENEHHON 3HAUUMOCTH SIBASIETCS (POPMHUPOBAHUE OCHOB HAYKH XUMUHU
KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKON EATEIbHOCTH YeJIOBEKa
U OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. Pemenune 53ToM 3agaud Ha
yriayOia€HHOM YpOBHE M3Y4YEHUS MpeMeTa MpeanoiaraeT peaan3aiuio Takux Hemiei,
KaK:

(dopMupoBaHUE NPEICTABICHUNA:

0 MaTepualbHOM E€JUHCTBE MHUpPA, 3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBICHUU
OPUPOJbI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HayK M €€ BEIylleil poyid B
o0ecreyeHun YCTOMYMBOTO pa3BUTHUS 4YEJIOBEYECTBA: B PELICHUU NpoOsieM
HKOJIOTUYECKOM, IHEPreTHIEeCKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHU MEJIULIMHBI,
CO37aHMM HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHHKOB OJHEPrUd, B OOECIECYCHHUH
PaIMOHAILHOTO TPUPOJIOIOIB30BaHUsA, B (POPMUPOBAHUN MHUPOBO33PEHUS M 0OIIEiH
KyJbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

OCBOCHHME CHUCTEMBbl 3HAHUMW, JICKAIIMX B OCHOBE XUMHUYECKOW COCTABISIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATUH, 3aKOHOB H
TEOpUN XHMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA PAa3HBIX
YPOBHAX  —  aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KHUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHHS XUMHUYECKUX
peakiuii, 0 XUMUYECKOM PAaBHOBECHUHU, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00IMMX
HAaYYHBIX IPUHIUIAX XUMHYECKOTO TPOU3BOICTBA;

GopmupoBanue y oOydaromMXCsl OCO3HAHHOIO IMOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKUX 3HAHUU /U1 OOBSICHEHHS KIIIOYEBBIX HACH W TpoOsiem
COBPEMEHHOW XHUMHH, IS OOBSICHEHUS] M TMPOTHO3UPOBAHUS SIBICHUN, HUMEIOIINX

CCTCCTBCHHO-HAYUYHYIO IIPpUPOAY, I'PaMOTHOI'0 PCIICHUA HpO6J’ICM, CBA3aHHBIX C
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XUMHUEHN, MPOTrHO3UPOBAHMs, aHAIM3a U OLEHKU C IIO3ULUKM DKOJIOIrMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBON M MPOU3BOACTBEHHON IESITEILHOCTH YEIIOBEKA,
CBA3aHHOM C XUMHUYECKMM IMPOM3BOJICTBOM, HCIOJB30BAHHUEM U THepepadOTKOU
BEIIECTB;

yriayOjaeHue Npe/CTaBICHU O HAayYHbIX METOJAaxX MO3HaHUsS, HEOOXOIUMBIX s
OpUOOpETeHUsT YMEHUW OpUEHTUPOBATHCS B MHUpPE BELIECTB U OOBSICHEHUS
XUMUYECKUX SABICHUHN, UMEIOIIUX MECTO B IPUPOAE, B IPAKTUYECKON AEATEIbHOCTU U

HOBCGIIHCBHOﬁ KU3HU.

HEJN U 3AJAYN YYEBHOT O ITPEAMETA «XUMMHUSA»

B mpaktuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs TaK M Ha ypOBHE CpPEHEro o01iero oOpa3oBaHUs, MPU OMPEACICHUU
coAepKaTEeIbHOM XapaKTEPUCTUKU IEJied H3yYeHUs TNpeaMeTa HamnpaBJICHHEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO TMpU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKOM HAayKHM Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHWSA, MPAKTHYECKOMN
NEATEIBHOCTA YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJAMYECKOM TOYKM 3pEHUS TAaKOM NOAXOJ K OIPEACICHUID UEJIeH HW3y4YEHHUS
peaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.

["maBHBIMU HEISIMU U3YUYSHUS TIPeaAMETa « XUMUS» Ha YPOBHE CPEITHETO OOIIETO
oOpa3oBaHus Ha 0a30BOM YPOBHE SIBJISFOTCS:

dbopMupoBaHUE CUCTEMBl XUMUYECKUX 3HAHWH KaK BaKHEHUIIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JICKAT KIIFOYEBBIE MOHATHS,
dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XMMHUH, OCBOCHHEC S3bIKa HAYKH, YCBOCHHE H
MMOHUMAHKME CYIIHOCTH JOCTYIHBIX OOOOIICHWA MHPOBO33PEHUECKOr0 XapakTepa,
O03HAKOMJICHUE C UCTOPUEHN UX PAa3BUTHS U CTAHOBJICHHUS;

dbopMupoBaHUE M Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX ITO3HAHUS

BEILIECTB U XUMUYECKUX pPEaKIui, HEOOXOAUMBIX ISl MPUOOPETEHUS YMEHUM
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OPHUEHTHPOBATHCA B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHUW, MMEIOIIMX MECTO B
[IPUPOAE, B IPAKTUYECKON U MIOBCEIHEBHOU JKU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JIEATENBLHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJEHUEM MpaBuil O€30MacCHOIO
oOpallieHusl ¢ BEIIECTBAMM.

ConepxaTtenbHasi XapakTEpUCTHUKA LEJNEd W 3aJa4 HM3y4YeHUS NpeaMeTa B
nporpaMMe MO XUMUU YTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
OpPUOPUTETAMH B CUCTEME CpefHero obmero oopa3zoBanus. CerojHsi B NpenogaBaHuu
XUMHHU B OOJbIICH CTeNeHU OTHAETCS MPEANOYTEHHE MPAKTUYECKOM KOMIOHEHTE
colepkaHusi ~ OOy4eHHs, OpPHUEHTHUPOBAHHOM HA  MOATOTOBKY  BBITYCKHUKA
OI0IIE00PA30BATEIbHOW  OpraHW3allMK, BIAJCIONIEr0 He HaO0OpoM 3HaHUHM, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMM M YMEHHUSIMU aKTHUBHOIO
IIOJIYYEHUS 3HAHUH U IPUMEHEHUS UX B PEAJIbHOM KU3HU ISl PELICHUS IPAKTUUECKUX
3a1a4. B 3TOM CBA3M NpU M3yYEHUH IIpeaMeTa «XUMHs» JOMHUHHUPYIOIIEE 3HAYCHUE
nproOpeTaroT TaKUe LEIH U 33aJ1a4l, KaK:

ajanranusi oO0y4arolmMXcsi K YCJIOBHMSM JUHAMHYHO Pa3BHUBAIOILEIOCS MUPA,
(opMupOBaHUE UHTEIIEKTYaJIbHO Pa3BUTON IMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO IPAMOTHBIX PEILIECHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

GopmupoBaHue |y  00ydYaroIIMXCSl  KJIIOYEBBIX  HAaBBIKOB  (KIIIOYEBBIX
KOMIIETEHIIM), HMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JUIs PA3JIMYHBIX BHUJOB
JEsITeIbHOCTU: pelIeHus TNpoOsieM, MOUCKa, aHanu3a M oO0paboTKu MH(popMaIuy,
HEOOXOANMBIX JIJISl IPUOOPETEHUs ONBITA AESITEIbHOCTH, KOTOpas 3aHUMAET Ba)XKHOE
MECTO B IIO3HAHUM XMMHH, a TaKXKe U1 OLEHKH C NO3ULIHM DKOJOTHYECKOU
0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOLECCOB HA OPraHU3M

YeJI0BCKA U MPUPOJHYIO Cpeay;
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pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX H TBOPUYECKUX
CocoOHOCTEW 00YyYaromMXCA: CIIOCOOHOCTH CAMOCTOSITENIBHO NPHOOPETaTh HOBBIE
3HAaHUS N0 XMMHU B COOTBETCTBHH C KH3HCHHBIMU MOTPEOHOCTSIMH, MCIOIB30BATh
COBpeMEHHBIE MH(OPMAIIMOHHBIC TEXHOJOTHH IS TMOWCKAa M aHaju3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMKA XUMHYECKOTO COJIePIKaHNUS;

dopMupoBaHUE U pa3BUTHE Y OOYUYAOIIUXCSI aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIICHHS, HAOIIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE O0COOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWU M TIPOBEJACHUU XUMHYECKOTO
IKCIICPUMEHTA;

BOCIIUTaHWE y OOydJaromuxcsi yOeKIEHHOCTH B  T'yMaHUCTHYECKOH
HANpPaBJICHHOCTH XUMHUHU, €€ BAXXKHOW pOJNIM B PEHICHUH TJI00AIBHBIX MPoOJieM
paIMOHABHOTO TMPHUPOIOIOIB30BaHUSA, TOMOMHEHUS JHEPTETHUECKUX PECYPCOB U
COXpaHEHHsT TPUPOAHOTO PABHOBECHUS, OCO3HAHUSA HEOOXOIUMOCTH OEpexHOro
OTHOLICHHS K MPUPOAE U CBOEMY 3/0pOBBIO, a TakkKe MPHOOPETEHUs! OIbITa
UCIIOJIb30BAHMsI TIOJIYYE€HHBIX 3HAHWUU IJIs1 TPUHATUS TPAMOTHBIX pEIICHHWH B
CUTYallUsIX, CBA3aHHBIX C XUMUYECKHMH SBJICHUSMHU.

IIpu uzyuenuu yuebrno2o npeomema «Xumusy Ha yenyOnéHHOM YPOGHe MaKice,
KAK HA YPOBHEe OCHOBHO20 U CpedHe20 0Ouje2o obpazosanus (Ha 6A3060M ypogHe),
3a0auetl nepeOCMeneHHOl 3HAUUMOCTU ABIAEMCA POPMUPOBAHUE OCHO8 HAYKU XUMUU
KaK obnacmu CcOBPeMEHH020 eCmeCmBO3HAHUs, NPAKMUYECKOU OesmelbHOCmU
yenogeKka u 00H020 U3 KOMNOHEHMO8 MUPOBOU KYIbIypbl.

Pewenue smoii 3a0auu Ha YenyOnéHHOM YpOGHe U3VUeHUs Nnpeomemd
npeonoiazaem pearu3ayuro maKux yenetl, Kax:

gopmuposarue npedcmaesiieHull.

o0 mamepuajilbHOM eourHcmee mupa, 3AaKOHOMEPHOCMAX U No3HAsaemocmu
s6NeHUl I’lpl/lp00bl, omecme XumMuu 6 cucmeme eCmeCcmeerHblXx HayK u ee eedymeﬁpwm
6 obecneuenuu ycmoﬁuueozo paseumus  deinoeevecnmea. 6 peulerHuu npo@zem

3KOJ102Mll€CKOZZ, 9H€p2€mu'¢€C‘K0ﬁ u I’ZUWQGOIZ 6€3OTZClCHOCI’nu, 6 pazeumuu Meduuquz,
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CO30aHUU HOBbIX MAMeEpPUalos, HOBbIX UCMOYHUKOE IJHepeuu, 6 obecneueHuu
PAYUOHATILHO20 NPUPOOONONIL308AHUS, 6 (DOPMUPOBAHUU MUPOBO33PEHUs U 00wel
KYIbMYypbl Yel08eKd, d Makaice IKOI02U4ecKy 0O00CHOBAHHO20 OMHOUEHUsL K CBOEMY
300p08b10 U NPUPOOHOU Ccpede;

0CB0€eHUe CUCmeMbl 3HAHUL, JeHCaujux 8 OCHO8e XUMUUECKOU COCMAGAwel
ecmecmeeHHO-HAYYHOU KApMUHbl MUpa: QYHOAMeHMAlbHbIX NOHAMUL, 3AKOHO8 U
meoputl XUMUU, COBPEMEHHbIX NpeOCMABNIeHUll 0 CMPOeHUU 8eujecmed HA PAa3HbIX
VPOBHSX — AMOMHOM, UOHHO-MOJIEKYISIPHOM, HaOMOIeK)YISIPHOM, 0
MepMOOUHAMUYECKUX U KUHEeMUYECKUX 3AKOHOMEPHOCMAX NPOMEKAHUSL XUMUYECKUX
peaxkyuti, 0 XUMU4eCKoM pagHo8ecull, pacmeopax u OUCNepCHbIX Cucmemax, o6 oouux
HAYYHbIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMEA,

Gopmuposanue y 00yuaOWUXcsi 0CO3HAHHO20 NOHUMAHUSL 0CMPEOOBAHHOCU
CUCMEMHBIX XUMUYECKUX 3HAHUU OJisl 0OBACHEHUs KI4egvlx uoel u npobaem
COBDEMEHHOU XUuMuu, Ol OOBACHEHUA U NPOSHO3UPOBAHUS SABNEHUL, UMeIOUUX
eCmeCcmeeHHO-HAYUHYI0 NpUupoody, 2pamMOmHO20 peuleHusi NnpooieM, CEA3AHHLIX C
Xumuetl, NPOSHOZUPOBAHUS, AHAIU3A U OYEHKU C NO3UYUL IKOA0SUYECKOL
bezonacHocmu  nNOCie0Cmeutl  ObIMoOBOU U  NPOU3BOOCMBEHHOU — OesIMeNbHOCMU
YenoBeKa, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHOIb308AHUEM U
nepepabomkou eeujecms,

yenybaeHue npeocmasieHull 0 Hay4Hblx Memooax NO3HAaAHUs, HeoOX00UMbIX Ol
npuobpemeHUs YMeHUll OPUEHMUPOBAMbCS 6 Mupe Gewecms U O00bACHEeHUs
XUMUYECKUX ABNEHULL, UMEIOUWUX MECMO 8 NPUPOOe, 8 NPAKMUUECKOU 0esmelbHOCMU U
N0BCEOHEeBHOU HCUZHU.

B nnane peanuzayuu nepeoouepeoHvix GOCHUMAMENbHBIX U PA3GUBATOUSUX
@YHKYUL YenocmHOU cucmemsbl CcpeoHe20 00ujeco 00paA308aHusi Npu U3yYeHUuu
npeomema « Xumusny Ha yenyOIéHHOM YPO8He 0COOVI0 aKMyalbHOCb NPUOOpemaom

maxkue yejiau u 361061'{% Kak.
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gocnumanue yoexcOEHHOCMU 8 NO3HABAEMOCU A8NEHUL NPUPOObL, YEAINCEHUSL K
npoyeccy meopuecmea 6 o61acmu meopemudecKux U NPUKIAOHbIX UCCIe008aAHUL 8
Xumuu, hopmMuposarue MupoB8o33peHus, COOMEemMcmayouiec0 COBPEMEHHOMY VPOBHIO
PAa3sumus HayKu,

paseumue MOMuUGaAyuu K OOVYEHUI0 U MNO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHO8€ YVCBOEHUA 00ujeyenoseyecKux
yenHocmell,

paseumue NO3HABAMENbHBIX UHMEPeCcOos8, UHMENLIeKMYAIbHbIX U MEOPUYECKUX
cnocobonocmeil obyuarouuxcs, Gopmuposanue y HUX COZHAMENIbHO20 OMHOUEHUSL K
camooOpaszo8anul0 U HENnpepvl6HOMY 00paA308aHUI0 KAK  YCIOBUIO  YCHEeWHOU
npogeccuoHanvbHoU U 00uecm8eHHoU 0esamelbHOCMU, OMBEeMCMEEeHH020 OMHOUEHUS
K c80eMy 300p08bI0 U NOMPEeOHOCIU 8 300POBOM 00PA3E HCUZHU,

Gopmuposanue yMeHUll U HABLIKO8 PA3YMHO20 NPUPOOONONb3068AHUS, PA3GUMUE
9KOJIO2UYECKOU  KYIbMmypbl,  npuobpemenue  onvima  o0OUEeCmBEeHHO-NONE3HOU
IKOI02UYECKOU 0esIMeNbHOCU.

Henn w 3amaum  u3ydeHus npeamera «XUMHUS» TOIYYWIN MOAPOOHYIO
METOJIMYECKYI0 MHTEPIPETALUIO B pa3jiesne nporpammel «llnanupyemeie pe3ynbTaThl
OCBOCHHUS TpeAMETay, Oiaromaps yemy oOecreueHO YETKOE MPEACTaBICHUE O TOM,

KaKHC 3HAHWA U YMCHHA UMCIOT IIPAMOC OTHOIICHUC K PCAJIN3allun KOHKpGTHOﬁ eJin.

MECTO YYEBHOT' O IPEJIMETA «XUMUS» B YYHEBHOM IIJIAHE

B cucreme cpennero obmiero oOpa3zoBaHus «XWUMHS», HW3ydaemass Ha 0a30BOM
YpOBHE, TpHU3HAHA OOS3aTEIbHBIM YUYEOHBIM TIPEIMETOM, BXOIAIIMM B COCTaB
npeaMeTHon  obmactu  «EcTecTBeHHble  Hayku». OOmiee  YMCIO  4acoB,
PEKOMEHI0BaHHBIX JJ1s1 u3yueHus xuMuu — 70 dyacoB: B 10 kiacce — 35 yacoB (1 yac B
Henemo), B 11 kimacce — 35 gacos (1 yac B Heneno).

VYueOHbiil npenmer «XuMHs» YrIIyOJIEHHOTO YPOBHSI M3YYEHHUS BXOJUT B COCTaB
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npeaMeTHon obnactu «EcTecTBeHHble Hayku». Ero usyueHue mOpeaycMOTPEHO B
KJIAaCCaX €CTECTBEHHOHAY4YHOro Mpo(duis, HampuMeEp XUMHUYECKUX, XUMHUKO-
OMOJOTMYECKUX W MEAMIMHCKUX. B 3THX Kiaccax W3ydeHHe IJaHHOro MpeameTa
MIPETYCMOTPEHO B 00BEME yueOHON HAarpy3ku He MeHee 3 4 B Heaento. Oo1iee ynucio
4acoB, PEKOMEH/IOBAHHbBIX UIsl M3YYEHUSI XUMUU Ha yrayonénHom yposhHe, — 210
gacoB: B 10 kimacce — 105 gaca (3 vaca B Heaeno), B 11 kmacce — 105 yaca (3 yaca B
HEJIETTIO).

[Ipu dopmupoBanuu 00pa3oBaTENbHON OpraHu3alUell MyIbTUIPO(UIBHOTO
yuebHoro ruiana 11 10 u 11 knaccoB ycraHaBnuBaeTcst yueOHasi Harpy3Ka 1o npeimery
«Xumus» s 0a30BOro ypoBHS B oObeme 1 wac B Hememwo (35 4 B roxa), a s
yriayOiaEHHOrO YpOBHS CeAyOIUM 00pa3oM: 1 yac B HEJEIo 3a CUeT 005S3aTeNbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha nononHUTEIbHBIE YUeOHbIE
npeameTsl. Takum oOpa3oM, uist 00ydaroIuXcs, BEIOpaBIINX YIiayOnEHHOE U3yUeHHE
XUMHUH, yueOHasi Harpy3ka ycTaHaBiIMBaeTcs Takke 3 yaca B Hegento (105 4 B ron), 3To
IPaBOMEPHO, €CIM MaKCHUMallbHasi ydeOHas Harpys3ka He MpEeBBIIIACT MaKCHUMAJIbHO
JOMyCTUMYIO YUeOHYIO Harpy3Ky B HEJEIIIO.

B TematnyeckoM IUIaHUPOBAaHUHU yKa3aH pe3epB y4eOHOro BpEMEHH, KOTOPOE
pPEKOMEHJyeTCs JUIsl pealu3ali aBTOPCKMX MOJAXOJOB IO HCIOJb30BAaHUIO

pa3HooOpa3HBIX (OPM OpraHU3aIK YIeOHOTO Iporiecca.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOI'O ITPEJIMETA
«XHUMMUS»

®I'OC ycranaBnmuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHUS O0YyUYaIOIIUMUCS
MporpaMM CpefaHero oOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM H
npeaMmeTHbM). [lomydenne xumudeckoro oOpa3oBaHusi 0a3uMpyeTcss Ha OCHOBHBIX
TUIAKTUYECKUX MPUHLINMAX 00y4eHUs! (HayYHOCTH, CHCTEMHOCTH, CUCTEMAaTHYHOCTH,
JOCTYTHOCTH, CBSI3U TEOPUU C MPAKTUKOW, HATJSIAHOCTA U Jp.), HA NMPUMEHEHUU

COBPCMCHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTUH C Y4C€TOM MCXAHHU3MOB JOCTHKCHHA
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BCEX IJITAHUPYEMBIX PE3YJILTATOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MHpPOrpaMMBI.
HayuHo-meTonnueckoil OCHOBOM nJisi  pa3pa0dOTKM IUIAHUPYEMBIX PpE3yJbTaTOB
OCBOGHHS MpOTpaMM CpedHero oOmero oOpa3oBaHMs SBISETCS CHUCTEMHO-

I[GHTCHBHOCTHBIﬁ moaxon.

JIMUHOCTHBLIE PE3YJIBTATDBI

B cooTBeTCTBHM C CUCTEMHO-/ICATEILHOCTHBIM ITOIX0J0M B CTPYKTYPE TUIHOCTHBIX
pe3yabTaTOB OCBOSHUS MpeiMeTa « XUMHUS Ha YPOBHE CPETHEro 001ero oopa3oBaHus
BBIJICJTICHBI CIICYOIINE COCTABIISIONINE:

OCO3HaHKE 00YYaONTUMUCS POCCUHCKON TPaXKTaHCKON UICHTUYHOCTH — TOTOBHOCTH

K CAMOPa3BHUTHIO, CAMOCTOSTEIILHOCTH U CAaMOOTIPE/ICIICHHUIO;

HaJIMYME MOTHBAIIUHU K O0YUCHUIO;
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEKJACHWU JMYHOCTH HAa OCHOBE

KITFOUEBBIX [ICHHOCTEH W UCTOPUYECKHUX TPATUINI 0a30BO HAYKH XUMHUU;
TOTOBHOCTH U CIIOCOOHOCTH O0YUaIOIINXCSl PyKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH

IICHHOCTHO-CMBICTIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIMMH  IIEIOCTHOH  CHCTEMeE

XUMHUYECKOro 00pa3oBaHus;

HAJIMYKE MMPABOCO3HAHUS YKOJIOTHUICCKOW KYIBTYPHl M CIIOCOOHOCTH CTaBUTH LETH H

CTPOWTH KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS MpeaAMETa «XUMUS» JOCTUTAIOTCA B €TUHCTBE
y4eOHOW M BOCHHUTATENBbHON JnesrenbHOCTH OpraHu3alii B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH U
UjeaaMu pOCCUHUCKOTO TPakIaHCKOTO 00IeCTBa, MPUHATHIMH B 00IIIECTBE HOPMaMU
W TpaBWIaMd TIOBEICHHsS, CIIOCOOCTBYIOIMMH TIpOIleccaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YyUYaIOIIHUXCSI.

JImaHOCTHBIE  pe3yibTaThl  OCBOCHHUS  MpeaMeTa  «XUMHUS»  OTPaXaroT
c(OpPMHPOBAHHOCTh ONBITA TIO3HABATEIBHOM W TMPAKTUYECKOH NEATEITHLHOCTH

o6yan01uch;1 10 paiM3allii IIPUHATBIX B O6H.[€CTB€ HCHHOCTeﬁ, B TOM 4YHCJIC B
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qacTu:

1. I'pakIaHCKOr0 BOCIIUTAHNS:

OCO3HAHMS OOYyYarOUIMMHUCS CBOMX KOHCTHUTYLHOHHBIX MpaB M 00s3aHHOCTEMH,
YBa)KEHUS K 3aKOHY U IIPaBOMOPSIKY;

MPEICTABIICHUS O COIMAIBbHBIX HOPMAaxX U MPaBUIIAX MEXKIMYHOCTHBIX OTHOILIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIbHOCTH NpPHU CO3JAaHUU Y4EOHBIX
POEKTOB, PEIICHNN YUYE€OHBIX U TO3HABATEIbHBIX 3a/1a4, BHIMOIHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI

APYTUX IIPU aHAJIN3C PA3JINYHBIX BUI0B y‘l€6HOI>'I ACATCIIBHOCTH,

2. [IaTpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUH;

yBa)KEHHS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUH U MPAKTUYECKOTO TPUMEHEHUS
XUMHM, OCO3HAHUS TOrO, YTO JOCTHKCHUS HAYKU €CThb PE3YJbTAT JIUTEIBHBIX
HAOJIIOICHU, KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO Tpyna
YYEHBIX U IPAKTUKOB;

MHTEpEca W II03HABATEIBHBIX MOTHBOB B IMOJYYEHHUU U IOCIECAYIOIIEM aHAJIU3E

uH(MOPMAITH O TIEPEAOBBIX TOCTIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3. lyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEACHNS,

CIIOCOOHOCTU OIICHUBATh CHUTYallMH, CBSI3aHHbIE C XUMHUYECKUMH SBJICHUSMH, U
[IPUHUMATh OCO3HAHHBIC PEUICHHS, OPUECHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHUE U MOCTYNKHA CBOMX TOBAPHUILEHU C MO3ULIUHU

HPAaBCTBCHHBIX M IIPABOBBIX HOPM N OCO-3HAHUC HOCJIGI[CTBI/Iﬁ 9THUX ITIOCTYIIKOB;
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4. ®opMUpPOBaHUS KYJIbTYPbI 310POBb:

MOHUMAaHUS LIEHHOCTEW 370poBOro M 0e30macHoro o0pasa »KU3HHM;, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3NYECKOMY M TCUXUYECKOMY
3JI0POBBIO;

coOJII0/ICHUS TTPaBUII 0€30MMaCHOTO OOpPAIICHUs C BEIIECTBAMH B OBITY, MOBCETHEBHOM
KU3HU U B TPYJOBOU JCSATCILHOCTH;

NOHMMaHUSl [EHHOCTH MPaBWJI HHIUBUAYaTBbHOTO M KOJUIEKTUBHOTO 0€30MacHOTro
TIOBEJICHUSI B CUTYAllUAX, YTPOXKAIOMIMX 3J0POBBI0 M JKU3HH JIOJIEH; OCO3HAHUS
MOCTICICTBUA W HENPUATUS BPEIHBIX MPHUBBIUEK (YMOTPEOJICHUST alKOTOJs,

HapKOTUKOB, KYPEHHUS);

5. TpynoBoro BocCnuTaHMSI:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIICOBATCIIBCKON JCATEITLHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUYECKOW U APYTUX BHUIIAX JIEATEITHHOCTH;

YCTaHOBKU HA aKTUBHOE YYaCTUE B PEIICHUH MPAKTUICCKUX 3a/1a4 COIUATBHON
HaMpaBJICHHOCTH (B paMKax CBOEI0 Kilacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUICHHIO MPO(ECCHiA pa3IMIyHOTO POJia, B TOM YHCIIE
Ha OCHOBE NMPUMCHECHHS MTPESIMETHBIX 3HAHUHN TI0 XUMHUH;

YBKEHUS K TPYAY, JTIOASIM TPyJa U pe3yJibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIHMBHIYaJIbHOW TPACKTOPUH OOpa3OBaHWS,
Oynymier nmpodeccun U peaau3alnud COOCTBEHHBIX KU3HEHHBIX TJIAHOB C yU4ETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEW K XMUMHUHU, MHTEPECOB M TMOTpeOHOCTEU

00I11eCTBa;

6. IK0JIOrH4eCKOr0 BOCTINTAHUS

HKOJIOTHYECKH  IIeJIeCOO0OpPAa3HOTO  OTHOIIEHWUS K TPHPOJAE, KAK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MOHUMAHMUS  J00ANBHOTO  XapakTepa  OJKOJIOTMYECKUX  MpoOsieM,  BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIbHOM CpEIbl;
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OCO3HAHMSI HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKEHUN XUMHM JJIsl PEIICHUS
BOIIPOCOB PALMOHAIBLHOIO IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HENIPUATUSA ACUCTBUM, IPUHOCAIIUX BPEl OKPYKAIOLIEH IIPUPOJHOM Cpee,
YMEHHUSI [POTHO3UPOBATh HEONArONpHUSITHbIE SKOJOTMYECKHE  MOCIEICTBUSA
MIPEANPUHUMAEMBIX IEUCTBUM U NIPEIOTBPALIATh UX;

HaJIM4YUsl Pa3BUTOIO HKOJOTMYECKOTO MBIIICHHUS, SKOJIOIMYECKON KYJIbTYpHI, OIbITA
NEATENIbHOCTH IKOJOIMYECKON HAIIPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCSA UMHU
B MO3HABAaTEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM NMPAKTHUKE, CIIOCOOHOCTH U

YMCHUSA aKTUBHO IIPOTUBOCTOATH HACOJIOTUN X6M0(1)06I/II/I;

7. IleHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHMS CIEeNM(DUKUA XUMHUU KaK HAayKH, OCO3HaHUA e€ poiu B (pOpMUPOBAHHUU
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3[JaHUHU IIEIOCTHOTO TMpPEeACTaBlIeHUus 00
OKPY’KaroIIEM MUpPE KaK O €AUHCTBE MPUPOBI U YEIOBEKA, B TIO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pereHruH MpoodJieM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COOON 3HAYMMOCTU XUMHH JIJIi COBPEMEHHOM IUBUIM3AIUU: B €€
T'YMaHUCTUYECKOW HAIMPAaBJICHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOW 0Oa3bl
MaTepHUAIbHON KYJIbTYphI, PEIICHUU TI00aJbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YEeJOBEUECTBA — CBIPEBOM, JHEPreTUUYECKOM, IHIIEBOM U SKOJOTHYECKOU
0e30MacHOCTH, B PAa3BUTHU MEIHUIIMHBI, 00ECIICYCHHUH YCIOBUI YCIICIIHOTO TPpyAa |
HKOJIOTUYECKH KOM(DOPTHOMN KU3HH KAXKJIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IOHMMaHHS CYIIHOCTH METOAOB ITO3HAHW,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIIOIb30BATh MOTyYaeMble
3HAHWSI JJIS] aHATTN3a U OOBSICHEHUS SIBJICHUN OKPYIKAIOIIEro MUPa U TIPOUCKOISATITUX

B HEM HBMGHCHHfI; YMCHHUA ACIAaTh 000CHOBAHHBIC 3aKJIIOUYEHUS Ha
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OCHOBE Hay4YHBIX ()aKTOB U MMCIOIIMXCS JAHHBIX C IETBIO MOTYYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS PEIICHHS
po0JIeM B PEATbHBIX )KU3HCHHBIX CUTYAIHIX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATENbCKON eI TEThHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY 0Opa30BaHUIO U caM000pa30BaHUIO, K
AKTHUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWH MO XMMHHU B COOTBETCTBHUH C KU3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3luYHBIX cdepax npodecCuoHaIbHON

ACATCIBbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOT0 IpeIMeTa « XUMHUSI» HAa yPOBHE
cpenHero o0miero oOpa3oBaHMsA BKJIIOYAIOT: 3HAYUMble g (OPMHUPOBAHUSA
MUPOBO33PEHUS o0y4aromuxcs MEXIUCUUTIIIMHAPHBIE (MexXTpeaMeTHbIC)
oOlIleHayYHbIE TOHATHS, OTpPAXAIOl[Ue LETOCTHOCTh HAYYHOW KapTHHBI MHpa U
cne-Iu(pUKy METOJIOB IMO3HAHMS, UCTIONB3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, YHEPT U, SIBJICHHE, ITPOIIECC, CUCTEMA, HAYUHBIN (haKT, TIPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HWCCIeNOBaHUE, HaOMIOACHHEe, H3MEpeHHe,
OKCIIEPUMEHT W Jp.); YHUBEpcajbHble YydeOHbIe JeHCTBUA (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PErYJISATUBHBIE), o0ecreynBarome dbopmMupoBaHue
(GYHKIIMOHAIBHOW T'PaMOTHOCTH M COLMAJIBHON KOMIIETCHIIMM OO YYarolInXcs;
CIIOCOOHOCTh  0OYYAIONIUXCSl HCMOJB30BAaTh OCBOCHHBIC MEXIUCITUIUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUECOHBIE IEUCTBUS B TO3HABATEIbHON
Y COLIMAIIbHOM MPAKTHUKE.

MeranpenMeTHble Pe3yIbTaThl OTPAKAIOT OBJIAICHUE YHUBEPCATbHBIMU YUEOHBIMU
[M03HABATEbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMM.

Ognaoenue YHUgGepcajibHbimu ylleﬁliblMu NO3HABAMEJIbHBIMU OCUCM BUAMU:
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1. Ba30BbIMH JIOTHYECKHMMHU 1eCTBUAMM:

CaMOCTOATEIBHO (POPMYJIMPOBATh U AKTYyaJIU3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENEIIATh LUEIHU NEATENbHOCTH, 3a1aBasi NapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS,
COOTHOCHUTD PE3YJIbTATHI AESITEIBHOCTH C ITIOCTABICHHBIMU LEIISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUYECKOTO MBILIJICHUS — BBIIACIATh
XapaKTEepHbIE TPU3HAKY MIOHATUN U YCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BaTh
COOTBETCTBYIOIIHUE MOHSITHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHHUIA;

BBLIOMPATh OCHOBAaHMS U KPUTEPUU [JIsl KiIacCU(UKAIMKM BEIIECTB U XUMHYECKUX
peaxkumii;

YCTAHABJIMBATh IPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXKAY H3YYa€MbIMH SIBIICHUSMU;

CTPOUTH JIOTUYECKHE PaACCYXJACHUS (MHIYKTHUBHBIC, NEIyKTUBHBIC, MO AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUYHsS. B PACCMATPUBACMBIX SIBIICHUSAX,
(GbopMynHpOBaTH BHIBOABI U 3aAKITIOYCHHUS;

IPUMEHATH B IIPOLECCE IO3HAHUSA MWCIIOJIB3YyEMbIE B XHMHUU CUMBOJIAYECKUE
(3HAKOBBIE) MOJENH, NPeoO0pa3oBbIBATh MOENIbHBIE  MPEACTABICHUS  —
XUMHYECKUN 3HaK (CHUMBOJI) DJIEMEHTa, XUMHYecKkas Gopmyina, YypaBHEHHUE
XUMHYECKOU PEaKIIUU — MPHU PEIICHUH y4eOHBIX MO3HABATEIbHBIX M IPAKTUYECKUX
3a7a4, NPUMEHATHh HA3BAHHBIE MOJECIbHBIC IMPEJICTABICHUS ISl BBISBICHUS

XapakTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLNN;

2. ba3oBbIMH HCCJI€I0BATEILCKUMHU AeHCTBUAMM:
BJIAZIETh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEMIECTB U XUMHUYECKHUX PEAKIIUN;
dbopMyTHpOBATh 1SN M 3a/Ja9M HCCISIOBAHUS, UCIOIB30BaTh MOCTABICHHBIE U
CaMOCTOSTEIIbHO  C(HOPMYJIMPOBAaHHBIE BONPOCH B KAa4eCTBE HMHCTPYMEHTa

MO3HAHUS W OCHOBHI Il ()OPMHUPOBAHUSI THIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
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BBICKA3bIBAEMBIX CYXK/CHU;

BJIAJICTh HABBIKAMHM CAMOCTOSTEIBHOIO TUIAHUPOBAHUSA U MPOBEIACHHS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILEHCTBOBATH yMEHMs HAOJIOAATh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3yNbTaT, (HOPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABIATH
000CHOBaHHBIN OTUYET O MPOJETaHHON padoTe;

npuoOpeTaTh OMBIT YUCHUYECKON HCCIeA0BATEIbCKOM M MPOEKTHOM JEsSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOHCKY METOJIOB

PEIICHUS MPAKTUUCCKUX 3aJa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMTO3HAHUSA;

3. PaboToii ¢ undopmanueii:

OPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX WHGOpMAIMU (HAy4IHO-TOMYJIspHas
JUTEpaTypa XUMHUYCCKOTO COJICP)KaHHSA, CIPABOYHBIC IOCOOUS, PECYPCHI
WuTepHera), aHanu3upoBaTh HH(POpPMALMIO pPa3IUYHBIX BUAOB U  GopM
NpeICTaBICHUs, KpUTHUECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUHUBOCTH;

dbopMynHpoBaTH 3aMpOChl U MPUMEHATHh Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpE
uHopManuy, HEOOXOAMMOM JIsi BBIOJHEHUS YYEOHBIX 3aJad OINpeaeaEHHOTO
THUTIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUS UH(GOPMAIIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANBbHYIO (OpMy MpeAcTaBiIeHUS WHGHOPMAIHH
(cxembl, rpaduKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH U T. II.);

MCIIOJIb30BaTh HAYYHBIM S3BIK B KA4ECTBE CPENCTBAa MpH paboTe C XUMUYECKOUH
uH(pOpMaIMeil: MPUMEHATh MEXIpPeIMETHbIE ((Pu3ndeckue M MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OPMYIIbI, a00pEeBHATYPBI, HOMEHKIATYPY;

MCITIOJIB30BaTh U IPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

Osnadenue ynueepcanibHoMu KOMMYHUKAMUGHBIMU OCUCH GUAMU
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3a/laBaTh BOIPOCHI IO CYILECTBY OOCYKIaeMOl TeMbl B XOJAE Juajora u/Wiu
JUCKYCCUM,  BBICKa3blBaTh  HUeH, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEII0KEHHOM 3a1a4H;

BBICTYIIaTh C  IPE3EHTALlMEN  PEe3yJbTaTOB IIO3HABATEIILHOW  JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO MK COBMECTHO CO CBEPCTHUKAMU IPHU BBITIOJITHEHUHN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON paOOThl MO MCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajn3aln yueOHOro MpoekTa U (GOpPMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHUSA MO3MIUU B
X0J1e 00CYXJICHUSI 1 0OMEHa MHEHUSIMH.

Osnadenue ynugepcanvbHoiMu pecyisimueHbIMU 0CUCIEUAMU:

CaMOCTOSITEIBHO  IUIAHUPOBAaTb M OCYLIECTBISITH  CBOX  IIO3HABATEIIBHYIO
NEATENIbHOCTh, OIpenessii €€ Leld UM 3aJadyd, KOHTPOJUPOBATH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejiaraeéMbplii aJlroputM ACHCTBUN mpu
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENOBAaTENIbCKUX 3a7ay, BBIOMpaTh HauOolee
3G (eKTUBHBIN Ccrmoco0 HX peuieHuss ¢ y4ETOM TMOJIyYeHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTH Ha OCHOBE CaMoOaHaln3a W

CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yIbTaThl OCBOSHHS ITPOTPAMMEBI CPETHETO 00IIeTo 00pa3oBaHUSI IO
XAMHAH Ha 0a30BOM YpOBHE OPHCHTHPOBAHBI Ha OOCCIICUCHUE MPEUMYIICCTBCHHO
o0mieo0pazoBaTeIbHOM W OOMIEKYJIBTYpPHOH MOATOTOBKM oOyuaromuxcsi. OHH
BKJTIOYAIOT: CIeU(pUYECKUe Ui y4eOHOTO MpeaMeTa «XUMUsS» HaydHbIe 3HAHUS,
YMEHHS M CIOCOOBI JICHCTBUH IO OCBOCHHIO, MHTEPIIPETAIIMU W MPEOOPa30BAHUIO
3HAHWH, BUJIBI JISATSIBHOCTH T10 TTOJyYESHUIO HOBOTO 3HAHUS M TPUMCHEHHUIO 3HAHUH B

Pa3INYHbIX y‘-IC6HBIX N pCAJIbHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C XUMHUEH.
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B nporpamme 1o XumMuu npeaMETHBIE PE3YIbTAThI IPEACTABIEHBI 10 TO1AM

U3y4YeHUsI KaK Ha 0a30BOM, TaK U Ha y2ny0iénHoM YPOBHSX (BBIIEICHO KYPCUBOM).

B 10 kiacce npeaMeTHbIE pe3yJabTaThl 0CBOEHHUsI Kypca «Opranndyeckasi XuMHSD)

OTPAKAIOT:

1) cihopmuposannocme  npedcmasnenuti: 0 — XAMHYECKOW  COCTABIISIONICH
€CTCCTBEHHOHAYYHOU KapTHHBI MUPa, POJIU XUMUU B ITO3HAHUH SIBJICHUH PUPO/IBI,
B (OPMHPOBAHWUU MBIIIICHUS W KYyJbTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOM
IPaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUS MPAKTHYECKUX 3a7a4 U SKOJIOTUYECKH
00O0CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBIO U TIPUPOTHON CPEIe;

2) enadenue CUCTEMOM XUMHUYECKUX 3HAHHH, KOTOpas BKJTIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKUH DJEMEHT, aToM, JJCKTPOHHAS
000J109Ka aToMa, MOJIEKYJIa, BAIEHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpamEHHas), MOJIb, MOJISpHAS
Macca, MOJISIpHBI OOBEM, YIJIEPOIHBIA CKelleT, (YHKIMOHAJIbHAS TpYyIIa,
paauKai, u30Mepus, H30MEPbI, TOMOJIOTUYECKUHN PSJl, TOMOJIOTH, YTIIEBOJIOPOIHI,
KHCJIOPOJ- M a30TCOJEpIKAIINe COSAMHECHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCTMHEHHMS ); TCOPUH U 3aKOHBI (TCOPHUS CTPOCHUS
oprannyeckux BemectB A. M. ByriepoBa, 3aKOH cOXpaHCHHsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHUMHHU; MHPOBO33PEHUECKHE 3HAHUS,
JeKalKue B OCHOBE IMOHUMAHUSA NPUYUHHOCTH U CHCTEMHOCTH XUMHYECKHX
ABJICHUN, (DAKTOJIOTHYECKHME CBEACHHUS O CBOWMCTBAX, COCTaBe, MOJIYyYECHUHU U
0e30macHOM HCTOIB30BAaHUM BAXKHEWINIUX OPTraHUYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOM IESITETEHOCTH YeTI0OBEKaA;

3) cpopmuposannocmev  ymenull 6vlsENsAMbL XAPAKTEPHBIE TPHU3HAKU TIOHSTHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, UCNOIb308aMb COOTBETCTBYIONTUE TIOHITHS TPU

ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTMHEHNM;
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4)

5)

6)

7)

8)

cpopmuposannocms  yMeHuli UCHONIb306aMb XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpall€HHOM)
(GopMys1 OpraHMYECKMX BEIIECTB M YPABHEHUM XUMUYECKUX pPEaKLUM;
U320Maeaueams MOJEIIM MOJIEKYJI OPTaHUYECKUX BEILIECTB Il WUIKOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOECHUS,

cpopmuposannocms  yMeHuu YCmanaeiueams MPUHAJIEKHOCTh H3YYEHHBIX
OpPraHMYeCKUX BELIECTB M0 MX COCTaBy M CTPOCHUIO K OIpPEICIIEHHOMY
KJIacCy/Tpymnie COeauHEHUN (yriaeBOJOPOJIbl, KUCIOPOA- M a30TcoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUs); 0asambs WM Ha3BaHUS 110
cuctematnueckoit Homenknatype (IUPAC), a takke mpUBOAUTH TPUBHUAIBHBIC
Ha3BaHMs OT/ACJIbHBIX OPTraHWYECKUX BEIIECTB (ITHIICH, MPOIUJICH, alleTUJIEH,
ATWJICHIJIMKOJb, TIHUIEPUH, (PeHom, dhopManbIerull, aleraibIerull, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAasA KMCJI0Ta, CTEapUHOBAs KUCIIOTA, TIII0K034,
dpyKTO3a, Kpaxma, HeJI003a, IIULIKH);

cpopmuposannocms  ymenuss onpeoeiamv  BUIAbl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUAX (OIMHApHBIE U KPaTHBIC), KOBANEHMHAA U UOHHASA
C8A3b, O- U P-C643U, B0OOPOOHAS CBA3b),

cpopmuposannocmes  yMeHuss noOmeepiHcoamsv HA KOHKPEMHbIX NpUMeEpax
xapakmep 3a8UCUMOCMU PEAKYUOHHOU CHOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
Om KpamHoCmu U muna KOBAJIeHMHOU C8A3U (0- U TT-CEA3U), 63AUMHO20 GIUAHUSL
amomoe6 u 2pynn amomoé 6 MOJeKyaax;

cpopmuposannocms  yMeHus NpuUMeHsAmsb  TOJOXKEHUS TEOPUH  CTPOCHHUS
opranndeckux BemniecTB A. M. byTiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUs MACChl BELIECTB;
cpopmuposannocme yMeHull Xapaxkmepu3oeams cOCTaB, CTpoeHUE, (GU3NUECKUE U
XUMUYECKHE CBOMCTBA THUIIMYHBIX IPEICTABUTENIEM Pa3JIMYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, ITHJIECH, NPONWJIEH, aleTUJIeH, OyTaJueH-

1,3, meTmiiOyTaaueH-1,3, OSH30J1, METaHOJI, ATaHOJI, THJICHTINKOJIb, TJIMIICPHH,
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9)

deHou, aneranbAery]l, MypaBbUHAsS W YKCYCHAas KHCIIOTBI, TJIFOKO3a, Kpaxma,
[EJUTI0N03a, aMHHOYKCYCHAsl KHUCIIOTA); WLIIOCMPUPO8ams TEHETHYECKYIO0 CBS3b
MEXIy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIUNA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

cpopmuposanHnocms yMeHull Xapakxmepuso8ams cOCmas, cmpoenue, usuiecxkue
U Xumudeckue CGOUCMEA MUNUYHBIX Hpedcmasumenell pasiudHblX KIAccos
OP2aHUYeCKUX 8eecms. aiKaH08, YUKIOAIKAHO8, AIKeHO8, AIKAOUEeHO8, AJIKUHOS,
aApoMamudeckux y21e8000p00o8, CHUPMO8, Alb0ecud08, KemoHO08, KapOOHOB8bIX
KUCTIOM, NPOCMbBIX U CILONCHBIX dPUPOS, HCUPOB, HUMPOCOCOUHEHUU U AMUHOS,
AMUHOKUCIOM,  0enKo8,  yene8o008  (MOHO-, Ou- U  HOIUCAXAPUOOB),
UTIOCMPUPOBATb  2eHEMUYEeCKYI0  C8i3b  MedcOy  HUMU  YPAGHEHUAMU
COOMBEMCMBYIOUUX XUMUYECKUX Pearyuil ¢ UCNOIb308AHUEM CIMPYKMYPHbIX
dopmyn;

chopmMuposaHHoCcms YMeHUsi Xapakmepu3oeams WCTOUYHUKUA YTIIEBOIOPOIHOTO
CBIPBs (HEPTH, TPUPOTHBIN Ta3, YTOJlb), CIOCOOBI X MEPEPaOOTKH U MTPAKTHUECKOE

npUMEHEHHE MPOAYKTOB MepepadboTKH;

10) cpopmuposannocme  ymenuti  npo6oOumb  BBIUUCICHUS 1O  XUMHUYCCKHM

ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WU MPOAYKTa
peaklud 1O HW3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO U3 HUCXOIHBIX

BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

11) cghopmuposannocms ymenuii 6radems CUCTEMON 3HaHWH 00 OCHOBHBIX METOZaX

HAay4YyHOr0 TMO3HAHWS, HCHOJb3YEMbIX B XUMHHM IpPU H3YYEHHUH BEIIECTB U
XUMUYECKUX SIBIICHUI (HAaOII0/IeHHE, U3BMEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
UCNONb306amMb CUCTEMHbIE XUMHWYECKHE 3HAHUS MJI1 MPUHITHS pEUICHU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEIIECTBAMU M UX

IIPUMCHCHUCM ;
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cpopmuposanHnocms  61A0eHUsL  CUCNEMOL 3HAHUNL O eCcmecm8eHHOHAYYHbIX
Memooax nO3HAaHus — HAOI0OeHUU, USMEPEHUU, MOOeTUPOBAHUL, IKCHEPUMEHme
(PeanbHOM U MbICIEHHOM) U YMEHUs NPUMEHAMb MU 3HAHUS,
copmMUpo8aHHOCmy yMeHUss NPUMEHAMb OCHOBHble ONnepayul MblCAUmeIbHOU
0esmenbHOCMY — aHAIU3 U CUHMe3, CpasHenue, 060oujenue, CUCMeMamu3ayuro,
8blsABICHUE NPUUUHHO-CTIEOCMBEHHbIX C853ell — O/ U3YUeHUsl CBOUCME 8elecms U
XUMUYECKUX PeaKyuil;

12) chopmuposannocme ymenuii coonrooams npasuia TONb30BAHUS XUMHUYECKOU
nocynoii u 1abopaTopHbIM OOOpYJOBaHWEM, a TaKXKe MpaBHJia OOpaIICHHS C
BEIICCTBAMH B COOTBETCTBUHU C WHCTPYKIIMSMH IO BBITOJHCHHIO J1TAOOPATOPHBIX
XHUMHYECKUX OIBITOB;

13) chopmuposannocme  ymenuti  naaHUpoO8amb M GbINOJHAMb  XUMHUYCCKHMA
IKCIIEPUMEHT (TIPeBpaICHHUS OPTAHUICCKUX BEIIECTB MPH HAIPEBaHUH, TTOTyUYECHUE
STHJIEHA W W3Y4YCHHWE €ro CBOMCTB, KayeCTBCHHBIE PEAKIUH OPTaHHMYECKUX
BEIIECTB, JeHATypanus OEJIKOB IPH HAarpEBaHWH, IIBETHHIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TIpaBHJAMH TEXHUKH O€30MaCHOCTH TMpH OOpamieHuu C
BEIIECTBAMU U JIa0OpaTOPHBIM O00OpPYAOBaHUEM, HpedCmasisims Pe3yabTaThl
XAMHAYECKOTO JKCIIEPUMEHTa B (DOpME 3ammMcu YpaBHEHHH COOTBETCTBYIOIIUX
peaxuii u popmyauposams BEIBOIIBI HA OCHOBE dTHX PE3YJIbTATOB,
CHOPMUPOBAHHOCb YMEHULL. CAMOCHOSMENbHO NIAHUPOSAMb U NPOBOOUNDb
XUMUYECKULL IKCHepUMeHm (NOLyYeHue U U3YYeHue CEOUCME OpPSaHUYeCKUX
gewecms, KaweCmeeHHble peakyuu  yene8000po008 PA3IUYHbIX — KIACCO8 U
KUCTIOPOOCOOEPACAUUX OPSAHUYECKUX BeUyeCMB, PeuleHUe IKCHEPUMEHMATbHBIX
3a0au no pacno3HaA8AHUI0 OP2AHUYECKUX Geujecmes) ¢ cobmrooeHuem npagui
be3onacnoeo obpaweHus ¢ eewjecmeamu u 1abopamopHviM 000pYO08AHUEM,
Gopmynuposams yenb UCCIe008aHUs, NPEOCMABIAMb 8 PA3IUUHOU (opme

pes3yiomambsl IKCnepumerma, aHajiu3upoeanib U oyeHueams ux 000m06€pHOCWZb;
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14) chopmuposannocmes  yMeHull — Kpumu4ecku — AHAIUUPOBAMDb  XUMUYECKYIO
uH(pOpMaIHIO, TOJy4aeMyto U3 pazHbeiX uctouHukoB (CMU, UnTepHer u ap.);
chopmuposaHHoCmb  YMEHUlU:  OCYUWeCmenams  YeNeHANPAGLeHHblll  NOUCK
XUMU4ecKou uHgopmayuu 8 pasiuyHblX UCIMOYHUKAX (HAYYHASL U YUeOHO-HAYYHAS
numepamypa, CMU, Humepnem u Op.), Kpumudecku aHaiu3upo8ams XUMU4ecKyo
ungopmayuro, nepepabamvieamv e€ U UCHOIL306AMb 8 COOMEEMCMBUU C
nocmaeieHHou yuebHou 3aoauell

15) chopmuposannocme VMeHUl cobrodamo npasuia AKOJIOTHYECKHU
11e71€CO00Pa3HOr0 MOBEACHHUS B OBITY U TPYIOBOM JAEATEILHOCTH B LIEIIAX
COXpaHEHHMs CBOETO 37I0POBBSI M OKPYXKAKOIIEH MPHUPOIHON CPEebl; 0CO3HA8AMb
OTIACHOCTh BO3JICCTBHUS HA )KMBBIC OPTaHU3MBI ONPEIeIEHHBIX OPTaHUYECKUX
BellleCTB, NOHUMAas cmbica Tnokazarens [IJIK (mpegensHOl  momycTUMOM
KOHIIEHTpALlMK), NOACHAMbL HAa  TNpUMEpax  CIOCOObl  yMEHBIIEHUS |
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEMCTBUS HA OPTraHW3M YEJIOBEKa;
AHANU3UPOBAMDb YeleCO0OPA3HOCb NPUMEHEHUs — OpP2aHUYecKUux  8euecms 8
NPOMBIUNEHHOCIU U 8 ObIMY C MOYKU 3PEHU COOMHOULEHUS] PUCK-NOJIb3A

16) s oOydarommMxcsi € OTrPaHUYCHHBIMH BO3MOXKHOCTSMU 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HAHMS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX TMO3HAHUSA BEIIECTB U
XUMHYCCKUX SIBJICHUM;

17) uist cinenbIX U CIa0OBHIANINX OO0YYAIONINXCS: YMEHUE HCIIOJIB30BaTh Pelbe(HO

TOUCHYHYIO CUCTeMy 00o3Hauenwuit JI. bpaitns nms 3anucu xumudeckux GopMyt.

B 11 kuacce mnpeaMeTHble pe3yabTaTbl OCBOeHHUsI Kypca «QOmas u

HEOPraHMYecKash XMMHUSD) OTPAXKAIOT:

1) cppopmuposannocmv  npeocmaenenuti: O  XUMHUYECKOW  COCTABIIIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, POJIM XUMUU B TO3HAHUU SBJICHUI
MpUPOJIbI, B GOPMUPOBAHUU MBILIJICHUS U KYJIbTYPhI JIMYHOCTH, €€

(YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOW MJI PEIICHHS] MPAKTUYECKUX
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2)

3)

3a/1ad U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
NIPUPOJTHOM CpeJie;

graoetue CHCTEMOM XUMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraIONIEe MOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, M30ToIm, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTATUM aTOMOB, HWOH, MOJIEKYyJia, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsI, MIOHHAs, METaJUIMUECKas, BOJOPOIHAs ), KpUCTAUIMUECKas peméTka,
TUNBl  XUMUYECKUX PEAKIMH, PpaCTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIHUTHI,
AJEKTPOJIUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM PEaKIMHM, XUMUYECKOE PaBHOBECHE, TECOPHH W 3aKOHBI (TeOopHs
AJICKTPOJIMTHYECKON JUCCOUManuu, nepuoanyeckui 3axkon J[. M. Menneneena,
3aKOH COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS] SHEPTUU
IpU XMMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHMMAHUS TMPUYMHHOCTH U
CUCTEMHOCTH XMMHYECKUX SIBJICHUMU, (PAKTOIOTHYECKUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIY4YEeHUH U O€30MMaCHOM HCIIOJIb30BAaHUH BAXXHEHUIITUX HEOPTaHUIECKUX
BEIIECTB B OBITY M IPAKTHUECKOM JEATeIbHOCTH YEIOBEKa;

co8peMenHble NpedCcmasiieHus O CMpOeHUU Beujecmea Ha amoMHOM, UOHHO-
MONEKVIAPHOM U HAOMOAEKVIISIPHOM VPOBHAX, NPeOCmAasieHus: 0 MeXaHUusmax
XUMUYECKUX pearyuil, mepmMOoOUHAMUYECKUX U KUHEMUUECKUX 3aKOHOMEPHOCHIAX
UX NPOMeEKAHUs, 0 XUMUUECKOM PABHOBECUU, PACMBOPAX U OUCHEPCHBIX CUCTNEMAX,
Gdaxmonocuueckue ceedeHuss 0 CEOUCMBAX, COCMase, NONYYeHUU U Oe30NaACHOM
UCNONB30BAHUU BANCHEUUUX HEOP2AHUYECKUX 8euecms 8 Dbimy U NPAKMUYecKoll
OoesimelbHOCmuU  YellogeKkd,  OOWUX  HAYYHbIX — NPUHYUNAX — XUMUYECKO20
npou38o0cmea;

chopmuposannocms yMeHUll  8biAGIAMb XAPAKTEPHBIC TPU3HAKU ITOHSTHHA,
ycmauasaueams UX B3aUMOCBA3b, UCHOIb308AMb COOTBETCTBYIOIIME  TOHSTHA

IIpHU OIIMCAaHUHU HCOPIraHNMYCCKUX BCIICCTB U UX npeBpameHHﬁ;
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4)

5)

6)

7)

chopmuposaHnoCcms  YMEHUll  UCHONb308aMb XUMHUYECKYI0 CHMBOJUKY IS
cocTtaBiieHus (OpMYyJ BEIIECTB W YPAaBHEHHH XUMHUYECKUX PEaKLUi;
cucremMarnieckyro HomeHKIaTypy (IUPAC) 1 TpuBHaibHbIC HA3BaHKS OTACIbHBIX
HEOPraHWYECKUX BELIECTB (YrapHbIil ra3, YIJIEKHCIbIA ra3, amMMHuak, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIP.);

chopmuposanHnocms yMeHuti onpeoeisims BAJEHTHOCTh U CTENEHb OKHUCIICHHS
XUMHUYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa; BUJ XUMHUYECKOU
CBsI3M (KOBaJIEHTHAsl, HOHHAs, METaJNINYECKasl, BOAOPOIHAS) B COCUHEHUSX; THII
KPUCTAINTMYECKON PEIIETKM KOHKPETHOTO BelIeCTBAa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAsI, METAINTNYECKas1); XapaKTep CpeJlbl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHU;

cpopmuposannocmes ymeHus 00BACHAMb 3AGUCUMOCMb CEOUCME eujecms Om
8UOA XUMUYECKOU CBA3U U MUNA KPUCMALIUYECKOU PeulémKky, OOMeHHbll U
OOHOPHO-AKYENMOPHBI MEXAHUZMbL 00PA308aHUsL KOBAEHMHOU CBA3U,
cpopmuposannocmes ymeHuil yCmaHasIueams MpUHAIEKHOCTb HEOPTaHUUECKUX
BEIIECTB 10 UX COCTaBY K OINpeeIEHHOMY KJlacCy/TpyIe COeqUHEHUN (IIPOCThIe
BEIIECTBAa — METAJUIbI U HEMETAJlIbl, OKCUIbl, OCHOBaHMsI, KUCIOTbI, aM(pOTEpHbIE
THIPOKCHIBI, COJIN);

cpopmuposannocmes yMenui.: Kiaccuuyuposams: HeopeanuyecKue geuecmea no
Ux cocmagy, Xumudeckue peakyuu no pasiudyHblM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexkmy peaxkyuu, usMeHeHuro cmeneHet
OKUCTIEHUSI  DJIeMEeHMOo8, 00pamuMoCmy, YYyacmuro Kamaiuzamopa u m.n.);
CaMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuu O Kilaccugurayuu
U3Yy4aemvix euecme U XuMudeckux peakyuil,

cpopmuposannocmes ymMeHul packpvléams CMbBICI Nepuoanyeckoro 3akona /1. U.
MenpeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3HPYIOLYIO, OOBSICHUTEIBHYIO U

MIPOTHOCTUYECKYIO (DYHKIUY;
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8)

9)

cpopmuposannocmes ymMeHull Xapakmepuzoeams dIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 2JIEMEHTOB 1—4 mepuonos llepronnueckoil cucTeMbl XUMHYECKUX
anementoB [I. WM. MenneneeBa, HCIONB3ys TOHATUS «S-, P-, O-3JCKTPOHHBIC
opOUTAINY, «IHEPIETUUECKUE YPOBHIY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB M HMX COCIMHEHUM IO MEpUOJaM U Tpyniam
ITepronnueckon cucreMsl XuMuyeckux aeMeHToB 1. . Menzeneesa;
«OCHOBHOE U 8030YIHCOEHHOE dHep2emuyecKue COCMOSHUL AmomMay; OObACHAMD
3AKOHOMEPHOCIU USMEHEHUs CBOUCME XUMUYECKUX ITeMEHMO8 U UX COeOUHEeHU
no nepuodam u epynnam Ilepuoouueckou cucmemst /| 1 Menoeneesa, eéanenmnuie
603MOJICHOCIU AMOMOE 3JIeMEHMO8 HA OCHOB€ CMPOEHUS UX INEeKMPOHHbIX
obonouex

copmuposannocms  ymenuil  xapakmepuzogams  (onucvieamv) — o0IUe
XMMHUYECKHUE CBOMCTBA HEOPraHMYECKHX BEIIECTB Ppa3JIMUHBIX KJIACCOB;
noomeepocoams CyIECTBOBAHUE M€HETUYECKOM CBA3M MEXAY HEOPraHUYEeCKUMHU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;
cpopmuposannocms  yMeHUs  packpvleamv — CYWHOCHMb:  OKUCAUMENTbHO-
80CCMAHOBUMENLHBIX —~ PEaKyuti  noCpeocmeom COCMABNEHUs]  INEeKMPOHHO20
bananca smux peaxyuil, peakyuii UOHHO 20 OOMeHa NYyMéEéM COCMAGNEeHUS UX
NOJHBIX U COKPAWEHHBIX UOHHLIX YPAGHEHUl, peakyuti 2uopoIusa; peaxyull

KOMNJIeKcoobpa3zosanus (Ha npumepe 2uOpOKCOKOMNIEKCO8 YUHKA U ANIOMUHUSA),

10) chopmuposannocms  ymenus Kiaccuguyupoéams XUMHYECKHE PEAKIUU TI0

pPa3IMYHBIM MpU3HAKaM (YUCIY U COCTaBy PEArvpylollUX BEIIECTB, TEIJIOBOMY
b dexTy peaknuu, U3MEHEHHUIO CTEIIEHEH OKHUCIICHHS JIEMEHTOB, 0OpaTHUMOCTHU

peaKIny, y9acTUIO KaTaIn3aTopa);

11) chopmuposannocms ymenuti  cocmaensimo ypaBHEHHS PEAKIHNA Pa3IHIHBIX

TUIIOB; TIOJHBIE M COKpAIEHHBIE YPAaBHEHUS pPEAKUUA HMOHHOro OOMEHa,

YUYUTBIBAS YCIOBUSA, IPU KOTOPBIX 3TH PEAKIMU UIYT 10 KOHIIA;

35



12) chopmuposannocmev ~ ymenuii  nposooums  PEAKIMH,  MOATBEPIKIAFOIINC
KayeCTBEHHBI COCTAaB Pa3IWYHBIX HEOPTaHWMUYECKUX BEIIECTB; PACNO3HABAMDb
OTBITHBIM TyTEM MOHBI, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTAHHUCCKHUX
BCIIECTB;

13) chopmuposannocme  ymenuii  packpeieams  CyIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBHTEJIBHBIX PEaKIIMi TTOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OalaHca
3TUX PEaKIUN;

14) cchopmuposanrnocme ymenuil 06vsACHAMb 3aBUCUMOCTD CKOPOCTH XUMUYECKOM
peakiMu OT pas3IUYHBIX (AKTOPOB; XapakTep CMEIICHHSA XUMHUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEIIIHEro Bo3aericTBus (nmpuniun Jle [laTtense);
chopmuposaHnocms  yMeHusi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS
XUMUYECKUX peaKyuti ¢ Y4eémom Ux dHepeemuyeckKux XxapaxKmepucmux, xapakxmep
U3BMEHEHUsI CKOPOCMU XUMUYECKOU peakyuu 6 3asUCUMOCMU OM  PA3ITUYHbIX
Gpaxkmopos, a makdxce Xxapakmep CMewjeHuss XUMUYeckKko20 pagHOBecUs Hnoo
BAUAHUEM 8HEWHUX 8030eticmeuil (npunyun Jle [llamenve);

15) chopmuposannocme  ymenuni  xapakmepuzoéams — XUMHUYECKHE  IPOLECCHI,

JeKalue B OCHOBE MPOMBIIICHHOTO TIOJYYEeHHsI CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHPOBAHHOCTH MPEICTABICHUNH 00 OONIMX HAYYHBIX MPUHIHNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BOJICTBA;
CcOpMUPOBAHHOCIG YMEHUS. XaAPaAKmMepUu308ams Xumuyeckue peakyuu, iexcaujue
8 OCHOB€E NPOMBIUAECHHO20 NOJIYYEHUS CEPHOU KUCIOMbL, AMMUAKA, 00Wjue HayuHble
NPUHYUNDBL  XUMUYECKUX  NPOU3B00CM8,  YelecoO0OpA3ZHOCMb  NPUMEHEHUs]
HeOp2aHUu4ecKux eewecms 68 NPOMBbIUIEHHOCMU U 8 Oblmy ¢ MOYKU 3PeHUs
COOMHOULeHUs PUCK-NOb3A;

16) cdhopmuposannocms ymenuii nposooums BBIYUCICHHS C UCTIOIH30BaHUEM TIOHSTHS
«MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Ta30B MPH
XAMHYECKUX DPEAKIUAX, MACcChl BEIIeCTBA WIM O0OBEMA Ta30B MO W3BECTHOMY

KOJIMYECTBY BEIIECTBA, MAacce MU 00bEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUU
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BEIIECTB, TEIIOBOro 3¢ ¢eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHUS MacCChl
BEIIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHH,

chopmuposannocms ymeHUus Rpo8OOUMsb pAcuémpl. ¢ UCNOIb30BAHUEM NOHAMULL
«maccosas 00 8ewecmsa 6 pacmeopey U «MOJIAAPHASL KOHYEHMPAyus», Maccol
gewecmea unu 00veéma 2aza No U3BECMHOMY KOIUYECMB) 8euecmed, Macce uiu
00bEMY 00HO20 U3 YUACMBYIOWUX 6 DeaKyuu eeujecms, meniogo2o 3¢ gexma
peaxkyuu; 3HayeHusi 6000POOHO20 NOKA3AMesl pACMEopo8 KUCIOM U welodell ¢
U3BECHOU CMeneHblo OUuccoyuayuu, maccol (06véma, Koauvecmea eeujecmsa)
npooyKma peaxyuu, eciu 0OHO U3 UCXOOHbIX 8euyecma OaHO 8 8Ude pacmeopa C
onpedeéHHol Maccogol 0oell pacmBoOPEHHO20 eecmaa Ul OaHO 8 U30bImKe
(umeem npumecu); 004U BbIXO0A NPOOYKMA pearyuu; 0OLEMHBIX OMHOULEHUL
2a308;

17) cchopmuposannocme ymenuii cobnmooams npasuia TONb30BAHHS XUMHUYECKON
nocynoii u 1abopaTopHBIM OOOpYHOBaHWEM, a TaKXKe IpaBHJIa OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMH TIO BBITOJIHEHHUIO JIAOOPATOPHBIX
XUMHAYECKUX OTBITOB;

18) chopmuposannocme  ymenuii  naAHUPOSAMb U GLINOJHAMbL — XUMHUYCCKUI
AKCIIEPUMEHT (Pa3IoKEeHHE TEPOKCHIA BOJAOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTpe/IeTICHNEe Cpebl PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMUUYECKON PEAKITUH,
peakiui MOHHOTO OOMEHa, KaueCTBEHHBIC pEaKIMM Ha CyibdaT-, KapOOHAT- H
XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHHS; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10
temaM «Metamne» U «Hemeramnbl») B COOTBETCTBUHM C MpaBUIAMHU TEXHHUKHU
0e30macHOCTH MPU OOPAIEHUH C BEIECTBAMH U JJA0OPATOPHBIM 00OPYIOBaHHUEM,
npedcmaegnsims PE3yNbTaThl XUMHYECKOTO JKCIEepUMEeHTa B ¢GopMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIUH U (opmyauposams BHIBOJIBI Ha OCHOBE

3TUX PE3YJIbTATOB;
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cpopmuposannocms  yMeHuu: CamoCmoamenbHo NIAHUPOBAMsb U NPOBOOUMb
Xumuyeckuli — 9KCnepumeHm  (npogedeHue  peakyuti  UOHHO20  OOMeHa,
noomeepocoeHue  KaueCmeeHHo20  COCMABAd  HEOP2AHUYeCKUX  Beujecms;
onpedeienue cpedbl pacmeopos8 8eulecms ¢ NOMOubI0 UHOUKAMOPOS, U3ydenue
BIUAHUSL PA3IUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peaxyuu; peuieHue
IKCNEPUMEHMANbHBIX  3a0ay no memam «Memannvty u «Hememaniory) c
coO00eHUeM NPasull 0e30nacHo20 0oOpaujeHus ¢ gewecmeamu u 1a60pamopHsvim
obopyoosanuem, Gopmyruposams yYeib UCCAe008AHUS, NPeOCmAasiams 6
PAa3uuHolU hopme pe3yromamovl IKCHePUMEHMA, AHATUZUPOBAMb U OYEHUBAMDb
Ux 00CMOBEPHOCMb;

19) chopmuposannocmes  ymenuti  Kpumudecku — AHAIUIUPOBAMb  XUMHUYECKYIO
UH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHnkoB (CMU, MaTepHET U Ap.);

20) chopmuposannocme YMeHuUll cobr00ams npasuia HKOJIOTUYECKHU
I1eJIECO00Pa3HOTO TMOBEACHUS B OBITY W TPYIAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETO 3JIOPOBbS M OKPY)KAIOIICH MPUPOTHOU CpEIbl; OCO3HABATH
OIMaCHOCTbH BO3CHCTBHSI HA )KUBBIC OPTaHU3MBbI OTIPEACIEHHBIX BEIIECTB, TOHUMAs
cMmbich niokazaress [TJK (mpeaensHol JomyCTUMOM KOHIIEHTPAIH ), NOACHAMb HA
nprMepax CrocoObl YMEHBIICHHUS W TIPEIOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHS
Ha OpPraHu3M YeJIOBEKa;
chopmMUpo8aHHoCms yMeHull: CcoOI00ams NPAGULAd NOIb308AHUSL XUMUYECKOU
nocyoou u 1ab6opamopHuiM  000pY00BaAHUEM, O00PAWEHUsI C BeujeCmeamu 6
COOMBEMCMEUU C UHCIPYKYUSIMU NO BbINOJIHEHUIO 1ADOPAMOPHBIX XUMUYECKUX
ONbIMOB, IKONOSUYECKU YEeNecO0OPa3ZH020 NOo8eOeHUuss 6 Obimy u mpyooeoll
0esimeIbHOCMU 8 YeJIAX COXPAHEHUsL C80e20 300P08bsl, OKpYcalowel NpupooHoll
cpeobl U OO0CMUMNCEHUSL €€ YCMOUYUBO20 PA3BUMUs, 0CO3HABAMb ONACHOCMb
MOKCUYECK020 OeUCEUsl HA JHCUBbIE OP2AHUIMbBL ONPEOENEHHBIX HEeOP2AHUYECKUX
sewecms, nounumas cmoici noxazamens IJ[K (npedenvnoti Odonycmumotri

KOHYeHmpayuu,), cghopmuposanrocmo VMEHULL: 0CyUecmeisims
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YeneHanpasienHvlll NOUCK XUMUYECKOU UHDOpMAyuu 8 pa3IudHbIX UCTMOYHUKAX
(hayunas u yuebHo-nayynas aumepamypa, CMU, Unmepuem u op ), kpumuyecku
AHATUZUPOBATb XUMUYECKY IO UHGOpMayuio, nepepabamuléams e€ u UCnOab308aMb
8 COOmeemcmauL ¢ NOCMAasIeHHOU Y4eOHolU 3adayel

21) 1A 0O0yYarOIIUXCsl ¢ OrPAHWYCHHBIMH BO3MOYKHOCTSAMHU 370POBbS: YMCHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX TMO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUN;

22) 1Sl CACTBIX U CIA0OBUIAIIMX OOYYAKOIIMXCS: YMEHHUE HCIIOJIb30BaTh PebeHO
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMuyeckux GopMyit.
PesynpraThl 0OyueHus Ha 0a30BOM YpPOBHE OPHUEHTHUPOBAHBI Ha OOIIYIO

(YHKIIMOHAIBHYIO TPAMOTHOCTb, MOJYY€HHE KOMIETEHTHOCTEW [JIsi MOBCEIHEBHOU

KU3HU H oOmero pas3Butus. PesynbraThl oOydeHHMs Ha YriyOJIEHHOM YpOBHE

OpPUEHTUPOBAHBl  HA  TMOJYYEHHUE  KOMIIETEHTHOCTEH I TMOCIEeAYIoIen

npodeccuoHaIbHOM IeITeTbHOCTH KaK B paMKaxX TaHHOM MpeIMeTHOM 00JacTH, TaK U

B CMEXXHBIX C HEHl 00s1acTsX.
COJEPKXAHME YYEBHOI'O ITPEIMETA «XUMHUSA»

10 KJIACC « OPTAHUYECKASI XUMMUSsI» BA3OBbII YPOBEHbD

TeopeTnveckne OCHOBbI OPraHUYECKON XUMUH

[IpenmeT OpraHMYecKOM XUMHH: €€ BO3ZHUKHOBECHHUE, PAa3BUTHE W 3HAYCHHUE B
[IOJyYEHUN HOBBIX BELIECTB M MaTepuanoB. Teopuss CTPOEHHUS OPraHUYECKUX
coenunenuii A. M. bytnepoBa, €€ ocHOBHbIE MonoxeHus1. CTPYKTYpHBIE (HOPMYJIBI
OpraH4eCcKux BemecTB. ['omonorus, nzomepurs. XUMHAYECKas CBSI3b B OPraHUYECKUX
COEMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenne o KiIaccupuKauyd OpPraHUYECKUX BemecTB. HomeHkmaTypa
OpraHUYECKUX COEJUHEHHN (chcTeMaTH4ecKas) U TPUBUAIBbHBICE Ha3BaHUS

Ba)KHEHUIIINX HpGI[CTElBHTCJ'IGfI KJIACCOB OPraHUYCCKNX BCIICCTB.
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9KCH€pI/IMCHTaJ'IBHBIC MCTOAbI HM3YUYCHHA BCHICCTB W HUX npeBpameHHﬁ .
O3HAaKOMJICHHUEC C 06p33HaMI/I OpraHHMYCCKUX BCHICCTB U MaTCpHraiaMU Ha UX OCHOBC;
MOJCIUPOBAHHUC MOJICKYJI OPraHUYCCKUX BCIHICCTB, HEI6J'IIOI[€HI/IC H OIIMCaHHuC
ACMOHCTPAllMOHHBIX OIIBITOB 110 IMPCBPAIICHUIO OpPraHUYCCKHMX BCHICCTB IIPpHU

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBopopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUH psifl. MeTaH U 3TaH — MpocTenIne
peJCTaBUTENN aJIKaHOB: (PU3MUECKUE U XUMHUECKUE CBOMCTBA (PEaKIMu 3aMeIeHuUs
Y TOPEHUS ), HAXOXKJICHUE B TIPUPO/JIC, MOTYyUYCHHE U TTPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECCKUNU Psif. OTWICH U TPOIMWICH —
MPOCTEHIINE TPEACTABUTEIIN AIKEHOB: (PU3UYECKUE U XUMUUYECKUE CBOMCTBA (PeaKIuu
TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, THUJpATAllUU, OKHCJICHUS M TMOJUMEPU3AIIUHN),
MOJIyYeHUE U TPUMCHECHHUE.

Ankanuensl. byraguwen-1,3 u wmetunOyranuen-1,3: crTpoeHue, BaKHEHIINE
XUMUYECKHEe CBOMCTBa (peakmus mnonumepusanuu). [lomydeHrue CHUHTETHYECKOTO
Kay4dyKa U PE3HUHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYCCKUN P, ALICTHICH —
IIPOCTEUIIHIA MPEICTAaBUTENh AIKHHOB: COCTaB, CTPOCHHE, GU3UIECKUE U XUMHUYCCKHE
CBOMCTBa (peaknWu THUIPUPOBAHUS, TAJIOTCHUPOBAHUS, THUApATAIllUU, TOPCHUs),
MOJy4eHUE U PUMEHEHHUE.

Apenbl. bensoin: cocTas, cTpoeHne, pU3NUeCKUe M XUMUUSCKHE CBOMCTBA (peakinu

rajJoreHUpOBaHUS W HUTPOBAaHMS), IMOJIYYEHHE M IpUMEHEeHHe. Toayosd: cocras,

CTPOCHUC, d)I/IBI/I‘—ICCKI/IC U XMMHUYCCKHME CBOMNCTBA (DeaKHI/II/I raJjorcHupoOBaHusd H

HI/ITDOBaHI/ISI) NOJYYCHHNEC U ITPUMCHCHHC. TOKCUYHOCTH APCHOB. I'eneTnueckas cBSI3b

MEXY YIJIEBOAOPOIAMU, MPUHALIIEKAIMME K PAa3JIUYHbIM KJ1accaM.
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[IpupoHbIe UCTOYHUKU YTIEBOIOPOAOB. [IpupoaHbiii a3 U MOMyTHBIE HEPTIHBIC
ra3pl. Hedtpb u e€ mpoucxoxaenue. CrnocoObl mnepepaOOTKu HePTH: TEPEroHKa,
KPEKHHT (TEpMUYECKUMN, KaTaTUTHUECKU ), mupoiu3. [IpoaykTsl nepepadoTku HedTH,
UX TMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroiib U MPOIYKTHI €ro
nepepadoTKu.

OKCIepUMEHTAIbHBIE METOABl HW3YYCHHsI BEIIECTB M WX MPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IiacTMacc, KaydyKoB U pe3uHbl; kojuiekuuu «Hedte» u
«YTonb»; MOJIENUPOBAHUE MOJIEKYJ YIIEBOAOPOJIOB U TaJlOreHONPOU3BOIHBIX;

IMPOBCACHUC HpaKTquCKOﬁ pa6OTBIZ IMOJIYUYCHUC 3TUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3agaun
Breluncnenust mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMaA, KOJTMYECTBA
UCXOJTHOTO BEIIECTBA WJIM TMPOAYKTAa pPEaKIMu IO HM3BECTHBIM Macce, O0BEMY,

KOJINYCCTBY OJHOT'O M3 UCXOIHBIX BCIICCTB WJIU IIPOAYKTOB peaKHI/II/I).

Kuciopoaconepsxkanue oprannieckne coeMHEHUsI

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI. METaHO U ATAHOJ: CTPOEHUE, (PU3ndYecKre u
XUMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMU METAJJIAMH, TaJIOT€HOBOJOPOJAMU,
ropeHue), npuMeHenne. BogopoHbie CBsA3M MEXKAY MOJIEKYJIaMHu CIUpTOB. JlelicTBre
METaHoJa U 3TaHOJIa Ha OPraHU3M YEeJIOBEKa.

MHoroaTOMHBIE CHUPTHI. DTUIICHTIIUKOIb U TIUIEPUH: CTPOCHHE, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO IIEJIOYHBIMU METaJlJIaMU, KaueCTBEHHAs
peakiusi Ha MHOI0aTOMHbIE CIIUPTHI). JlelicTBre Ha opraHu3M uyesioBeka. [lpumenenue
[JIMLEPUHA U YTUJICHTJIUKOIIS.

deHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3NISCKUE U XMMUICCKHE CBOUCTBA. TOKCHYHOCTH
denona. [lpumenenne genona.

Anpaerunsl 1 KeTOHbL. DOpManbACTHII, alleTAIBICTHA: CTPOCHHE, (HU3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKIMu OKHUCICHHUSI M BOCCTAHOBJICHHUS, KAaYECTBEHHbBIC

peakium), NoJy4yeHUue U MPUMEHECHHUE.
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AHGTOHI CTPOCHHUC, d)n3nqec1<ne 1 XUMHUYECKHUE CBOMCTBA (‘[)CaKI_II/II/I OKHUCJICHUA U

BOCCTaHOBJ'IeHI/ISI), IMOJYYCHHEC U IPUMCHCHMUC.

OnHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAas U YKCyCHas
KHUCIIOTBI: CTpOeHHe, (U3MUECKHEe U XUMHUYECKHE CBOWCTBa (CBOMCTBa, oOuue s
KJIacca KUCIIOT, peakius dTepuuKanun), noiydeHre u npumenenre. CteapuHoBas u
OJIEMHOBAsl KUCJIOTHl KaK MPEACTABUTENM BBICHIMX KAapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

CrnoxHble 3(Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONN3 CIOXKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupoB. buosoruueckas poiib KuUpoB.

VYrneBonpl: cocTaB, KiIacCU(pUKALUS YIIIEBOAOB (MOHO-, AM- M IOJIMCAXapuibl).
I'moko3a — mpocTedmuii MOHOCaxapul: OCOOEHHOCTH CTPOEHMS MOJIEKYJIbI,
dusznueckre U XuMUYECKHe CBOMcTBa (B3aumojaeiictBue ¢ rugpokcuaom meau(ll),
OKHCJIEHUE aMMMAayHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBiIeHHE, OpoKEHHE
TJIFOKO3bI ), HAX0XK/I€HUE B IPUPOJIE, IPUMEHEHHE, Oronoruyeckas posib. GOTOCUHTES.
®pyKTO3a KaKk U30Mep IIIOKO3bI.

C&X&DOS& — NNPCACTABUTC/Ib JUCAXapHUJA0B, T'MAPOJIN3, HAXOXKACHHUC B ITPUPOJAC U

IIPUMCHCHUC.

Kpaxman w uemmono3a kak OpupoAHble mnonumepbl. CTpoeHHe KpaxMalia u
neJuTtoNo3pl.  Pu3nueckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJuU3,
KaueCTBEHHAsl pEaKLHUs C HOJIOM).

DKCIEepUMEHTAIIbHBIE METOAbl U3YUEHHUS BEILIECTB U UX IIPEBPAICHUI: TPOBEACHUE,
HAOJNIOZICHHE W OINUCAaHWE JICMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB,
KQUeCTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHE HTaHOJIa OKCHUIOM
Menu(Il)), MHOrOaTOMHBIX CHHPTOB (B3aMMOAECHCTBHUE TIUIEPUHA C TUIPOKCHUIIOM
Menu(Il)), anpaerugoB (OKMCIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l) u
rugpokcuaom meau(Il), B3aumoeicTBre Kpaxmania ¢ HOJA0M);

MPOBEJCHUE TPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.
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PacuéTHble 3agaun
Boluncnenus mo ypaBHEHUIO XMMUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
HCXOJIHOTO BEIIEeCTBA WIM TMPOJAYKTa PEaKIUU IO H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OAHOT'O U3 MCXOJHBIX BCIICCTB HUJIN IIPOAYKTOB peaKHI/II/I).

A3oTcoJep:Kaniue opraHuveckue coeJMHeHnst

AmMubbpl. MeTnnaMuH ¥ aHUJIMH: COCTaB, CTPOCHUC, d)I/IBI/I‘ICCKI/IC H XUMHWYCCKHUC

CBOMCTBA (I‘ODCHI/IC, B3aMMOJICCTBUE C BOAOM U KI/ICJIOTaMI/I).

AMMHOKHUCIIOTBI KakK am(OTepHbIE OpraHuyeckue coeauHeHus. dusznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCJIOT (Ha TmpuMepe riuiuHa). buomorudeckoe
3HA4YCHUE aMUHOKHUCIIOT. [lenTumpl.

benku kak mnpupoaHBIE BBHICOKOMOJEKYJSpPHbIE coenuHeHus. llepBuunas,
BTOpUYHAST U TPETUYHAsI CTPYyKTypa OenkoB. XHMHYECKHE CBONCTBAa OEJIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKIuU Ha OeNKu.

OKCHepUMEHTAJIbHBIE METObI M3yUEHHUS BEIIECTB U UX MPEBpAIlCHU: HAOII0IeHNE
U ONUCAHUE JEMOHCTPAIIMOHHBIX OINBITOB: JIEHATypalus OEJIKOB NMpU HArpeBaHUU,

IIBETHBIC PEAKITUU OCITKOB.

BbicokoMoliekyasipHble coeIMHEeHUs

OCHOBHBIC TIOHSATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJHUMEPHU3ALUU, CPEIHSST MOJEKYJspHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHECHCAIIHS.

[InacTMacchl (HOJ'II/IBTI/IJ'ICH, MMOJMIIPONNIICH, ITOJJMBHHWIXJIOPHA, HOJ'II/ICTI/IDOJ'I).

HarypanbHbli ¥ CHHTETHYECKHE KayuVKH (OVTaJIMEHOBBIN, XJOPOIPEHOBBLIA U

U30MPEHOBBIN). BolokHa: HaTypadbHBIE (XJIOIOK, IIEPCTh, IEIK), MCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK034a), CMHTETHYECKHE (KAIPOH U JIABCAH).
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OKCIIEpUMEHTAJIBHBIE  METOAbl H3YyYEHHMS BEHIECTB W MX IPEBPALCHUN:
O3HaKOMJIEHME ¢ 00Opa3lamMHu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIacTMacc,
Kay4yKOB.

Me:xknpeaMeTHbIe CBA3U

Peanu3anus MeXNnpeIMETHBIX CBA3EH NMPU M3YYEHHH OpPraHu4ecKkor xumuu B 10
KJIacCe OCYIIECTBIICTCA Yepe3 HMCIOJb30BaHHE Kak OOIIMX €CTeCTBEHHO-HayYHBIX
NOHATUM, TAK W TOHATUH, SBISAIOIIUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA.

OO61Me ecTeCTBEHHO-HAYYHbIC TIOHSTHS: ABJICHHE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaIHs, TePUOANIYHOCTD, HAOIIOICHHE, U3MEPEHHE,
JKCIIEPUMEHT, MOJIECIIMPOBAHUE.

@dusuka: Marepus, dHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJA, YHEPreTUUECKUN
YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHE BELIeCTBa, (pusmueckue
BEJIMYUHBI U €UHULIBI UX U3MEPEHUS.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BEILECTB B OpraHu3Me,
dorocuHTe3, OWOJIOTMYECKH AaKTHBHBbIE BellecTBa (OENKH, YIIEBOIBI, >KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasibl, TOpPHbIE MOPOJbI, IOJE3HBIE HCKOMAaEeMble, TOIUIMBO,
peCypChl.

TexHomorus: nueBse MPOAYKThI, OCHOBBI PALMOHAIBHOIO ITUTAHUS, MOOIIIHE
CpPEACTBa, JICKAPCTBEHHBIE U KOCMETUYECKHE IIpenapaThl, MaTe€pHUaIbl U3 UCKYCCTBEH-

HBIX U CUHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMUS» YIJIYBJEHHBIN YPOBEHD

TeopeTnueckne 0OCHOBBI OPraHNYeCKOM XUMHUHU

[Ipenmer u 3HaYeHWE OPraHUYECKOW XWUMHH, TMPEACTABICHHE O MHOT000pa3uu

OPraHUYECKUX COCTMHCHUU.
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DNEKTPOHHOE CTPOCHHME aTOMa YIiepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BaneHTHble BO3MOXHOCTH aTOMa yriepoja. XHUMHYECKas CBSI3b B OPraHUYECKUX
coelMHEeHUAX. Tumel rHOpUAM3aLUU AaTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
o0pa3oBaHUsl KOBAJCHTHOW CBs3U (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN). THUIBI
MepeKpbIBaHUSI aTOMHBIX OpOuTaniell; 6- u m-cBa3u. OauHapHas, TBOMHAS U TPOiTHas
cBs3b. CriocoObl pa3pbiBa CBsI3el B MoJIeKyJlax opraHudeckux BeuiecTB. [loHsitue o
CBOOOJIHOM pajiukaie, Hykjieoduie u snektpodue.

Teopust crpoenust oprannyeckux coequHeHud A. M. ByrtiepoBa u coBpeMeHHbIE
NPEJICTABIICHUSI O CTPYKTYpe MOJIEKyJ. 3Hau€HUE TECOPUU CTPOCHUSI OPTaHMYECKHX
coeuHeHUN. MoseKyisipHbIe U CTPYKTypHBIE (popmynbl. CTpyKTypHBbIE (HOPMYIIbI
Pa3TUYHBIX BUOB: pa3BEPHYTas, COKpaIIEHHAs, CKEIETHAS.

N3omepusi. Buapl nzoMepuu: CTpyKTypHasi, IpOCTPAHCTBEHHASI.

OnexTpoHHbIE Y3PHEKTH B MOJIEKYJIaX OpPraHUYECKUX COSTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccUpUKAMK  OpraHUYECKUX  BemiecTB.  lloHsATue o
dbynkimonanbHoi rpynne. ['omonorus. 'omonornueckue psiapl. CucreMatnyeckas
HOMeHKIatypa opranndeckux coenauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHMS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOenHocT U KiIaccu(UKAIMS OpraHUYecKUX peakiui. OKUCITUTETBHO-
BOCCTAHOBUTENIbHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YYEHHS BEIIECTB M HX [PEBpaALICHUN:
O3HAKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepHaaMH HAa UX OCHOBE;
OMBITHI MO MPEBPALICHUIO OPraHMYECKUX BEIECTB IMPU HArpeBaHUU (IUIABJICHUE,
OoOyTrIMBaHWE W TOPEHHE); KOHCTPYHMPOBAHHWE MOJIETICH MOJIEKYJT OPTraHUYECKUX
BEILIECTB.

YriaeBogopoasl

45



Ankanbl. ['omonormdeckuii psjx ajakaHoB, oOmas ¢opMmyna, HOMEHKIATypa
¥ M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ aJKaHOB, Sp°-

ruOpuau3anns aTOMHbBIX opOuTasneil yriepojaa, 6-cBa3b. Kondopmepsl. duznyeckue

CBOWCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA QJKAaHOB: pEaKIMH 3aMEIICHUs, H30MEpHU3aINH,

ACTUAPUPOBAHUA, HTUKIN3AIIUH, IMHPOJIN3d, KPCKHWHIA, TOPCHHUA. [IpeacraBieHue o

MEXaHU3ME PEAKIU paJIMKAIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupojie. CriocoObl MoJydeHUs: ¥ IPUMEHEHHUE AJIKAHOB.

Huxnoankanel. O6mas Qopmyna, HOMeHKIaTypa W u3zoMepus. OcoOeHHOCTH
CTPOCHHSI U XUMHYECKUX CBOMCTB MasbIX (IIMKJIOMPOIIAaH, ITUKIO0yTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, IUKJIOTEeKCaH) IUKIoaakaHoB. CrocoObl MOJydYeHHUs] U TIPUMEHCHHE
IIMKJI0aJIKAHOB.
Ankensl. ['oMomormyeckwii psj ajdkeHoB, oOmas ¢opmyla, HOMEHKIATypa.
DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKEHOB, SP°TUOPUIM3ALINS
aTOMHBIX opOuTajnel yriaepoja, o- u n-cBsizu. CTpyKTypHas U TeoMeTpuueckas (Imc-
TpaHc-) nzoMepusa. Pu3nyeckre CBOMCTBA AIIKEHOB.

XUMHUYECKHE CBOMCTBA: pEaKIIMU TPUCOETUHEHHUS, 3aMEIIEHUS B 0-TI0JIOKEHHUE TIPU

JIBOMHOM CBSI3H, MOJIMMEPU3AIUN Y OKUCIIEHU. [Ipe/ICTaBIeHHE 0 MEXaHU3ME PEAKIINU

anekTpoduabHoro mnpucoenuHenus. IlpaBumo MapkoBHukoBa. KadecTBeHHBIC

peaKIuy Ha JBOMHYIO CBS3b.
Cnioco0ObI MOTyYeHUS ¥ IPUMEHCHHE AJIKEHOB.
Ankanuensl. Kiaccupukanus ankaaueHOB (CONMPsKEHHBIC, H30JMPOBAHHBIC,

KVMVJII/IDOBaHHBIe). OcobOeHnHOCTH QJICKTPOHHOI'O CTPOCHUA U XUMHUYCCKHX CBOMCTB

CONPSDKEHHBIX AUEHOB, 1,2- m 1, 4npucoenunenue. [lonmmmepusanus COnpsKEHHBIX

nueHoB. CriocoObl MOIyYeHUs U MPUMEHEHUE AJIKaJUEHOB.
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Ankunbl. ['oMonoruyeckuil psj ajkuHOB, oOmas ¢dopmylia, HOMEHKIATypa W
U30MeEpHsl. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKWHOB, Sp-
rudpuau3anns aTOMHbIX opOuTaneit yriepoaa. @usnueckue CBOMCTBA AIKMHOB.

XHAMHUYECKHE CBONCTBA: peakuuu IIPUCOEIUHEHNS, JVMEpU3aLNAN
U TPUMEPHU3ALNH, OKUCIEHN. KucioTHhIE CBOMCTBA aJKMHOB, UMEIOIIMX KOHIEBYIO
TPOWHYIO CBA3b. KaueCcTBEHHbBIE pEAKIIMN HA TPOMHYIO CBA3b.

CrniocoObl ONy4yeHUs U MPUMEHEHUE AJIKUHOB.

ApoMaruueckue yrieBoAopojbl (apeHsl). ['oMoyioruueckuil psifi apeHoB, o0Ias
dopMyna, HOMEHKIATypa U U30MEpHsi. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OeH3oJ1a. IIpaBuio ApOMAaTHU4YHOCTH, IIPHUMEPDBI APOMATHYCCKHUX

coenuHeHu. Gusnyeckue CBOMCTBA apEHOB.

XUMHUUeCKHe CBOHcTBAa O€H3071a M €ro T'OMOJIOTOB: p€akuun  3aMCIICHUA
B OCH30JILHOM KOJIbIIC KW YIJICBOAOPOAHOM paAHKaAJIC, PCAKIHUN IMPUCOCOAUHCHUA,

OKHMCJICGHHME TOMOJIOrOB OcH30a. [IpeacraBieHue O  MEXaHHU3ME  PEaKILUi

C-)JIGKTDOd)I/IJILHOFO 3aMCIIICHUS. Hpe,HCTaBHGHI/IG 00 OPUCHTHUPYIOIICM ,Z[CfICTBI/II/I

3aMmecTUTeNied B OEH30JbHOM KOJIbIIE Ha TMPUMEPE aJKWIBHBIX PaJUKaJOB,
KapOOKCWIbHOU, THAPOKCUIBHOM, aMHUHO- U HUTPOTPYIIIIBI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMUUYECKHX CBOMCTB cTHpoJa. [lonumepusaius ctuponia.

CniocoObl IOTy4YeHUS ¥ IPUMEHEHHE apOMATHUYECKUX YTIIEBOJOPO/IOB.

[Mpuponnsiii ra3. I[lomytHeie HedTsHble ra3pl. HedTh u e€ mnpoucxoxieHue.
KameHHslii yroyib v MPOIyKTHI €ro MepepadOTKH.

CnocoObl  mepepabOTKM  HEPTH:  TEpPEeroHKa, KPEKUHT  (TePMHUYECKUH,
KaTaquTU4ecKuil), pudopMunr, nuponu3. [Iponykrel nepepabotku HedTH, HUX
MPUMEHEHUE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBs3b MCXKAY pa3JINYHbIMU KJIaCCaMH YIJICBOOOPOAOB.

DONEeKTPOHHOE CTPOCHHE TaJOreHIPOU3BOAHBIX  YIIEBOJAOPOJOB. Peaknuu

3aMCIICHUA rajJoreHa Ha IT'MAPOKCOrpyIlly, HUTPOI'PVYIIILY, NMHMAaHOI'PVYIIITY,

amuHorpynmy. J[edcTBre Ha raJIor€HIPOU3BOIHBIE BOJHOTO M CIIMPTOBOrO PacTBOpa

47



ménoun. B3amMonencTBue aUTrajJoreHaJKaHOB ¢ MarHueM W IHKoM. lloHaTHE O

MCTAJLJIOOPIraHUYCCKUX COCIUHCHUAX. Hcnons3oBaHue rajJJorcHIIpoun3BOJHBIX

YIIIEBOJAOPOJIOB B OBITY, TEXHHUKE M TIPU CHHTE3€¢ OPTAHMYECKHUX BEIICCTB.

DKCTIEpUMEHTAILHBIE METOJIBI U3YYCHHS BEIISCTB U UX NPEBPAIICHUN:; H3yUYeHUE
(¢U3HUECKHX CBOWCTB YTIJIEBOAOPOIOB (PACTBOPUMOCTH), KAUYEeCTBEHHBIX PEaKIIUN
YTJIEBOJOPOIOB Pa3IMYHBIX KJIacCcoB (0OeciBeunBaHue OPOMHOM WM MOJHOW BOJBI,
pacTBOpa TIEpMaHTaHATa Kallus, B3aUMOJICHCTBHE alleTUICHA C AaMMHUAYHBIM
pacTtBopoM okcuja cepedpa(l)); kauecTBeHHOE OOHApYKEHHE yriiepoja U BOJOpoIa B
OpPraHUYECKUX BEIIECTBAX; IOJyYEeHHWE OTWICHA MW M3YYCHHE €ro CBOWCTB;
o3HakomJieHHEe ¢ KoJureknmsimu «HedTs» m «Yromb», ¢ oOpasliamu Iuiactmacc,
Kay4yKOB Y PC3UHBL MOJICJTUPOBAHUE MOJIEKYJI YTIIEBOIOPOJIOB
Y TaJIOTCHITPOM3BOIHBIX YTIJIEBOIOPOIOB.
Kucaopoaconep:kamiye opraHu4ecKue coenHeHHsI

[IpenenpHBIC OMHOATOMHBIE CTUPTHL. CTpOCHHE MOJICKYJ (Ha IpUMEpe METaHOIa |
sTanona). ['oMmomornyeckuii psn, oOmas ¢opMmyna, H30MepHs, HOMEHKIATypa |
kiaccudukarys. DusndecKkue CBOWCTBAa TMPENEIbHBIX OJHOATOMHBIX CITHPTOB.
BomopoaHbie CBA3M MEX Ty MOJIEKYJIaMU CITUPTOB.

XUMUYECKHE CBOWCTBA: pEaKIUW 3aMEIICHUs, JCTUApATAIli, OKHCIICHHUS,

BSaHMO,HeﬁCTBHC C OPTraHN4YCCKUMH U HCOPraHUYCCKUMHU KHUCJIOTAMMU. HDCI[CTEIBJ'ICHHC

0 MEXaHHU3ME pPEaKLUul HVKJ’IGO(bI/IJ'II)HOFO 3amenieHus. KauecTBeHHas pCaKknuAaA Ha

OJTHOATOMHBIE CHUPTHI. JlelicTBHME 3TaHOJNIA W METaHOJa Ha OPraHW3M YeJIOBEKa.
Cnioco0bI OTy4YeHHUST ¥ PUMEHEHUE OJTHOATOMHBIX CITUPTOB.

IIpocTeie 3¢upsl, HOMeHKIaTypa U u3oMmepus. OcobeHHOCTH  (PU3HUSCKUX
Y XUMHUYECKUX CBOMCTB.

MHOroaTOMHBIC  CHHUPTHI —  OTWICHIJIMKOJNbL W IIUIEpuH.  Dusmdeckue
1 XUMHUYECKHE CBOMCTBA: PEaKIMH 3aMCIICHHS, B3aUMOJCHCTBHE C OPTaHUYCCKUMH

N HCOPraHUYCCKUMM KHCJI0TaMH1, KAUCCTBCHHAA pCaKIMA Ha MHOIOAaTOMHBIC CIIMPTHI.
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JleiictBue Ha opraHu3Mm 4yesnoBeka. (CrnocoObl TOJNy4eHHs] W NPUMEHEHUE
MHOTOATOMHBIX CIIUPTOB.

@®enon. CrTpoeHue  MOJNEKYJbl, B3aMMHOE BIUSHUE THIPOKCOTPYMIBI H
oenzosibHOrO sigpa. dusnueckue cpoiicTBa (eHosa. OCOOEHHOCTH XUMUYECKHUX
cBoilcTB eHona. KauectBeHHbIe peakuu Ha penon. TokcuuHocTh henona. CrnocoOsl
HoJTy4eHus ¥ npuMenenne genona. GeHondpopmanpaeruiHas cMoia.

KapOoHunbpHbIE COCIMHEHUST — aNbJETHIbl W KETOHBI. DIEKTPOHHOE CTPOCHHE
KapOOHWIbHON rpynmbl. ['oMomorndeckue psabl ambAeTHAOB W KETOHOB, OOIIas
dopmyna, wuzomepus U HOMEHKIarypa. @OH3UYECKHE CBOWCTBAa albJICTHIOB U
KETOHOB.

XUMUYECKHE CBOWCTBA albJACTUIAOB W KETOHOB: PEAKIMH IPUCOSIMHCHHUS.

IIpeacraBieHUe O MEXaHU3ME  pPEakui HVKJIGOd)I/IJII)HOFO IPpUCOCANHCHHUA .

OxucneHue anpIeruioB, KaYeCTBEHHbIE PEAKIIUU Ha alibJeruibl. CIIOCOOBI OTy4YEeHHUS
Y IPUMEHEHHE aNbJIETH/IOB U KETOHOB.

OnHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KuCIOT. M3oMepusi u HOMeHKiIaTypa. Puznyeckre CBONWCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BojopoaHbie CBS3M MEXITY
MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.

XHUMHUYECKHUE CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peaKIus dTepruUKAIIUN, PEAKIIUA C
y4aCTHEM YIJIEBOAOPOIHOrO paguKana.

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHCIIOTHI.

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CJIOXKHBIX 3(Upax, aHTUAPUIIAX,

TaJJOr¢HaHrnpuiaax, aMmuaax, HUTpujiax.

MHoroo6pasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEICIbHBIX U
apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBuTeny BRICIITUX KAPOOHOBBIX KUCJIOT: CTEAPUHOBAS, TATbMUTHHOBAS,

OJICMHOBAs1, JUHOJICBAA, JMHOJCHOBAA KHMCJIIOTHBI. Crroco0n1 IMOJYUYCHUA U IIPUMCHCHHUC

KapOOHOBBIX KUCJOT.
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Cnoxuble »¢upsl. ['oMmonormueckuit psa, oOwas ¢opmyna, H3OMeEpUs U
HOMeHKJIatypa. Dusznueckue U XUMHUYECKHE CBOMCTBA: THUIPOJIU3 B KUCJIOHN U
LIEJIOYHOU Cpele.

XKupsl. Ctpoenue, (u3MUecKue U XUMHUYECKHME CBOWCTBA JKUPOB: THAPOJIHU3 B
KHUCIION M 1enodHoi cpeae. OCOOEHHOCTH CBOMCTB KHPOB, COAEPIKAIIUX OCTATKH
HEIPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbUI4 KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, MX Moroliee aeicTBue. [loHsrue

0 cuHTeTHYecKux Morommx cpeacrrax (CMQC).

OO6m1as xapaKTEpUCTUKA YTJICBOJIOB.
Knaccuduxanus yriieBoaoB (MOHO-, IM- U TIOJIMCAXaPHU/IbI).

MOHOC&XapI/IJILI: TJIFOKO34a, (bpyKToe.a, rajJJakTo3a, DI/I60321, AC30K- CI/IDI/I6033.

dusznueckue CBOMCTBA N HaAXOXACHHUC B IIPHUPOIC.

®ortocuHTe3. Ontryeckas m3oMepus. Konpuato-lienmHas TayTOMEpHUs Ha IIpUMEpPE

MOJIEKYJIbI TIFOKO3bI, IPOCKIINU Xeyopcea, o, B -aHOMCPBI I'NTFOKO3HEI.

XUMHUYECKHUE CBOMCTBA TIIOKO3BI: PEAKIIMHU C YYACTUEM CIUPTOBBIX U AJIbJIETUIHOM
TPy, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [I[pumenenue rioko3sl, €€ 3HaueHUE
B )KU3HEEATEILHOCTH OpraHu3Ma.

Hucaxapuapl:  caxapo3a, MalbTo3a U jJakTo3a. BoccraHaBiauBaromue u
HEBOCCTaHaBJIMBaIOIIME aucaxapunbl. [uaponu3 nucaxapunoB. HaxoxaeHue B
MPUPOJIE U IPUMEHEHHUE.

[lonucaxapuabl: Kpaxman, TJIMKOT€H M LeiUToio3a. CTpoeHue MaKpOMOJIEKYI
KpaxMalia, IIMKOreHa U LeJUTi0103bl. PU3nvecKue CBOMCTBA Kpaxmania U UEUTI0I03bI.
XHUMHUYECKHE CBOMCTBA Kpaxmaja: THAPOJIU3, KAueCTBEHHAas pEakiusi C HOJIOM.
XVWMHUYECKHE CBOWCTBA IEJUTIONO3BI: THUAPOJIN3, TMOJyYCHHE 3(PHUPOB IEIUTIOIO3HI.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIETK).

OKCIEpUMEHTAIIbHBIE  METOJbl M3YYEeHHUsI BEIIECTB M WX NPEeBpallleHUM:
PacTBOPUMOCTD Pa3IMYHBIX CIHUPTOB B BOJIE, B3AMMOJICHCTBUE ATAHOJIA C HATPUEM,

OKHUCJIICHHUC JTHUJIOBOI'O CIIMPTAa B aJIbACTHU Ha paCKaHéHHOﬁ MGI[HOﬁ IIPOBOJIOKC,
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OKHCJIEHHE OHTUJIOBOTO CHOUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUATIOB); KauyeCTBEHHBIE pEaKIMU Ha aipJeruabl (C THAPOKCHIOM
nuammuHcepeopa(l) u ruapoxkcunom meau(ll)); peakuus raviepuHa ¢ TUIAPOKCUIOM
meau(Il); xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBI; B3aMMOJEHCTBUE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll); B3aumoaencTBre Kpaxmalia ¢ HOJIOM;
pelieHre SKCIePUMEHTANIBHBIX 3a7a4 10 TeMaMm «CrupThl U peHob». «KapOoHOBBIE
KUCIIOTHI. CI0XKHBIE (DUPBD».

A3oTcoep:Kale OpraHudecKue coeIMHeHns!

AMHHBI — OpraHu4eckre MpOu3BOAHBIE aMmuaka. Kiaccudukanus amMHHOB:
anudaTuuecKue U apoMaTUIECKUE; MIEPBUYHBIC, BTOPUYHBIC U TpeTuuHble. CTpoeHHUE
MOJICKYJ, oOmias ¢opmysa, HU30Mepusi, HOMEHKIaTypa W (Pu3nueckue CBOMCTBA.
XUMHUYECKOe  CBOWCTBa  anu(aTHYECKUX  aMUHOB:  OCHOBHBIC  CBOMCTBA,
ANKAJIMPOBAaHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOMN KucinoToil. Conun
AJKWJIAMMOHMUSI.

AHWIVH — TpEeACTaBUTENIb AMUHOB apomMaTuyeckoro psjaa. CTpoeHue aHWIMHA.
B3aumHoe BnusiHME TPYNI aTOMOB B MoJieKyJie anuinHa. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHWIMHA. KauecTBEHHBIE pEaKIIM HA AHWUJIVH.

CriocoObl oTy4YeHus ¥ MpUMEHeHHe anudaTuieckux aMuHoB. [lonydyeHue anunuHa
U3 HUTPOOEH30Ia.

AmMunokucnotel. HoMenknatypa u uzomepus. OTnaelbHblEe NPEACTABUTENN O-

AMHMHOKHUCIIOT. TIJIMIOHWH, aJIaHHH, (beHI/IJ'IaJ'IaHI/IH, CCPHH, TIJIyTaMHMHOBAid KHCJIOTA,

JIU3WMH, HOHUCTCHH. OnTryeckas H30MCpHUA aMHUHOKHCJIOT: D-u  L-aMUHOKMCJIOTEL.

dusnyeckue CBOMCTBA aMHUHOKHUCIOT. XUMHWYECKHE CBOMCTBA AMHWHOKHUCIOT Kak
aM(OTEepHBIX OPTAaHUYECKUX COCIMHCHUMN, PEaKIIUs IMOJUKOHICHCAIINH, 00pa30BaHUE
MenTUAHON CBA3U. buosnornueckoe 3HaueHHE aMUHOKHUCIOT. CHHTE3 W THAPOJIHU3

ICIITUIO0B.
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benku kak nmpupoaHbie mouMmepsl. [lepBudHas, BropudHas ¥ TPETHYHAS CTPYKTypa
OenkoB. XMMHUYECKHE CBOWCTBA OCJIKOB: THIPOJU3, ACHATYparus, Ka4eCTBCHHBIC
peaKkiuu Ha OCJIKU.

[lonsTHe 00 A30TCOACPKAIINX T'CTCPOLHMKITNICCKHUX COCIMHCHUAX.

[IupuMUIMHOBBIE W IIYPUHOBBIE OCHOBaHMsA. HyKIEHMHOBBIEC KHCJIOTBI: COCTAaB,

CTPOCHUC U OMoJIOTHYECKast POJIb.

DKCMEpUMEHTAIbHBIE METOAbI U3YUECHUS BEILIECTB U UX MIPEBPAIICHUI: pACTBOPEHUE
OeJIKOB B BOJIE; JeHaTypalus OCJIKOB MPU HarpeBaHUM; IIBETHHIC PEAKIIMU HA OEJKH,
pEllIeHNE FKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM
«A30TCozIepKallle OPraHUYECKUE COEIUHEHUsS» U «Pacmo3HaBaHWE OPraHUYECKUX
COECIUHECHUN).

BbicokoMoJieKyJIsIpHBIE COeTUHEHUSA

OCHOBHBIE TOHSTHUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMU, CPEIHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHUN —

[MoJIMMECPHU3alUsd " ITOJIMKOHJACHCAIM. [IpencraBieHue O CTCPCOPLTYIIAPHOCTHU

n Ha,HMOHeKVHﬂDHOﬁ CTPYKTYPEC MMOJUMEPOB, 3aBUCUMOCTDH CBOMCTB INOJJUMEPOB OT UX

MOJICKYJIAPHOI'O 1 HAAMOJICKYJIAPHOTI'O CTPOCHU .

[lonumepubie  matepuansl.  [lmactmacchl  (MOJMATHIICH,  MOJIMIIPOMHIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ,  MOJIUMETUIMETAKpWIaT,  MOJUKapOOHATHI,
noymdTUIeHTepedTanat). Ytunusamus 1 nepepadoTka miacTUuKa.

DnacToMephl: HATypajbHbIM KaydyK, CHHTETUYECKHE Kaydyku (OyTaJuEeHOBBI,
XJIOPOPEHOBBIN, H30IIPEHOBBII) U CUIUKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, WIEPCTh, MIENK), HMCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

HOJII/IMGDBI CIiIcaJabHOI'O Ha3HAYCHUA (Ted)J'IOH, KCBJIAP, DJICKTPOIIPOBOAAIIINC

HOJIMMEDPHI, OMOopa3IaraeMble TTOJIMMEDHI).
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OKCNEpUMEHTAJIbHBIE ~ METOJbI M3YYEeHHUsI BEIIECTB M UX NPEeBpalllCHUM:
O03HAKOMJICHHE C oOpasllaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IMJIacTMacc,
Kay4yKOB; pellIeHue dKCIIEPUMEHTAIbHBIX 3aj1a4 1o TeMe «Pacro3HaBaHue miacTMace
Y BOJIOKOH».

PacuérHble 3a1a4u

Haxoxaenue MosiekyasipHoi (hopMyIibl OpraHUYECKOro COSAUHEHHUS TI0 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTAaB; HAXOXJICHUE MOJICKYJISIPHOU (HOPMYIIbI
OpraHUYecKoro CoeAMHEeHHs 1o Macce (00BEMY) NPOAYKTOB CrOPAHUS; IO KOJIUYECTBY
BelecTBa (Macce, 00BEMY) TMPOAYKTOB PEAKIUU W/ WM HUCXOJHBIX BEIIECTB;
YCTAaHOBJICHUE CTPYKTYpHOU (OPMYJIBI OpPraHUYECKOro BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB TIONYYCHUS, ONPEACIICHUE JIOJM BBIXOJa
IIPOJIYKTA PEaKIIUU OT TEOPETHUUECCKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3HM

Peanuzanus MeXnpeIMETHBIX CBs3€dl NMpPU M3YYEHHH OPraHUYEeCKOM XHMHUHU B
10 kacce oCyIIeCTBISIETCS Yepe3 UCTOIb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX
MOHSITUM, TaK U IOHSITHH, TPUHATHIX B OTACIBHBIX MPEIMETaX E€CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATUSA: SIBJICHHE, HAy4HbIH (akT, THUIIOTE3a,
TEOpHWs, 3aKOH, aHalu3, CHUHTE3, Kiaccupukamus, HaOI0aEeHne, HW3MEpEeHue,
AKCHEPUMEHT, MOJEJb, MOJICIIUPOBAHHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPIETUUECKUN
YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHWE BEIIECTBA, (hU3MUECKHE
BEJINYMHBI, €JUHULIBI UBMEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonmorms:  kmerka, opraHum3M, JKOCHCTeMa, Owmocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPOMHBIA W TETepOTPOdHBIN THUN TUTaHUS, OpOKECHHE,
doTocuHTe3, ABIXaHUE, OCTTKU, YTIAEBOIBI, KUPHI, HYKIIEHHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: none3Hbie HCKOMAaEMbI€, TOTIHBO.

53



TexHomorus: IMUOICBBIC TMPOAYKTbI, OCHOBLI PAIMOHAIIBHOIO IMMWTAHHA, MOIOIIHC

cpeacrtBa, MaTcpualibl U3 HCKYCCTBCHHBIX 1 CUHTCTHYCCKNX BOJIOKOH.

11 KJIACC «OBHIAS U HEOPITAHUYECKAS XUMUSI»
BA30BbIl YPOBEHb
TeopeTnyeckre OCHOBbI XUMHUM

XUMHUYECKUN 3JeMeHT. AToM. SAapo aroMa, M30TOMNbI. DJIEKTpPOHHAs 000J0YKA.
DHepreTUYecKre ypOBHH, IMOJYPOBHU. ATOMHBIC OpOMTa M, S-, P-, d-2JIE€MEHTHI.
Oco0eHHOCTH pacIipejielieHUusl JJIEKTPOHOB MO0 OpOUTAsiM B aTOMax AJIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DISKTPOHHAS KOH(PUTYpaIls aTOMOB.

[Tepunonnueckuit 3akoH u Ilepuoguueckas cucremMa XuMHYECKUX 3neMeHToB 1. U.
MengaeneeBa. CBA3b mnepuoAMYECKOro 3akoHa W llepuoanyeckoil CUCTEMBI
xumuueckux sieMeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUUYECKUX DIIEMEHTOB W
00pazyeMbIX UMM MPOCTHIX U CIOXKHBIX BEIIECTB I10 TPYIaM U epruoaaM. 3HaUeHUE
MIEPUOJINYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BeliecTBa. XUMUYECKas CBs3b. BUlibl XUMHUYECKOW CBA3U (KOBaJEHTHAs
HEToJIsIpHAass W TIOJISIpHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl 00pa30BaHHS
KOBAJICHTHOM XMMHUYECKOU CBSA3M (OOMEHHBIN M JOHOPHO-aKIIENITOPHBIN ). BogopoaHas
CBsI3b. BajeHTHOCTh. OnekTpooTpunaTesbHOCTh. CrTeneHb okuciaeHus. VOHbI:
KaTUOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
cocTaBa BeIIEeCTBA. THIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTATIINYECCKON PEIIETKH.

[TonsiTe O JaHCHEpCHBIX cuUcTeEMaxX. VICTUHHBIE W  KOJUIOMAHBIE PaCTBOPHI.

MaccoBast 10715 BEIeCTBa B pacTBOPE.
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Knaccudukanus HeopraHnyeckux coenvHeHuid. HomeHknaTypa HeopraHuyeckux
BEIIECTB. [ eHeTHMYecKass CBsS3b HEOPraHWYECKUX BELIECTB, NPHUHAMICKANUX K
Pa3JINYHBIM KJIaccaM.

Xumunueckas peakuus. Knaccudukanus XuMuYecKux peakliiii B HEOPraHu4ecKou u
OpraHWYeCKOW XMMHH. 3aKOH COXPAaHEHHS MAacChl BEILECTB; 3aKOH COXPAHEHUS U
PEBPALIEHUS SHEPTUU TPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTtHMbie
peakiuu. XuMH4YecKoe paBHoOBecue. DaKTOpbl, BIHSIOIINE HAa COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

Onexrponutndeckas auccouuanusa. CusbHble M cialble 31ekTpoiauTsl. Cpena
BOJAHBIX pPACTBOPOB BEIECTB: KHUCHas, HEWTpanbHas, IienouHas. lloHAaTHe o0

BOJOPOJIHOM Tokazarene (pH) pacrtBopa. PCaKIII/II/I MOHHOr0 OOMeEHa. FHZ![!OHI/IB

HCOPTraHWYCCKHUX M OPTraHNYCCKHUX BCHICCTB.

OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIC PCaKuunm. [lonsTue 00 SJICKTPOJIN3C

pacmiaBoOB U pacTBOPOB coien. [IpuMeHeHne 2IeKTpoan3a.

OKCIEpUMEHTAIIbHBIE  METOJbl HM3YyYEHHS BEIIECTB M HUX MPEBPAILCHUM:
neMoHctparus Tabnui «llepuoguyeckas cucremMa XuUMUYecKux snemeHToB J[.U.
MenpeneeBay; H3yuyeHHE MOJCNCH KPUCTAIUIMYECKUX PpEHIETOK; HAONIOJCHHE H
OMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3loKEHHE MEPOKCHIA
BOJIOpPOJAa B MPUCYTCTBUM KATAIU3ATOPA, ONPEAEIICHUE CPEIbl PACTBOPOB BEILLIECTB C
MOMOIIFI0 YHUBEPCAIBHOTO WHAMKATOPA, PEaKIMH MOHHOTO OOMEHa); MPOBEICHUE
MPaKTUYECKON paboThl «BiusHuE pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM

peaxIum.

PacuéTHble 3agaun
Pacuéthl Mo ypaBHEHUSIM XUMHWYECKHX PEAKIHH, B TOM YHCJIE TEPMOXHUMUUYECKUE

paC‘-IéTBI, paC‘-IéTI)I C HCIIOJIB30BaHUECM ITOHATHA «MAaCCOBas A0JI1 BCIICCTBA».
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Heoprannyeckasi xumus

Hemerannel. Ilonoxxenue HemeramnoB B llepuomuueckoil cucremMe XUMHYECKUX
sanementoB J[.WM. MenneneeBa u 0OCOOEHHOCTH CTpOE€HHUS aTOMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpPEe KUCIOPOJa, CEephl,
docdopa u yriaeposa).

XUMHUYECKUE CBOWCTBA BaXXKHEUIIUX HEMETAUIOB (TajoreHoB, Cephbl, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSTUHEHUH (OKCHUJIOB, KUCIOPOICOAEPIKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTUHEHHU).

[IprMeHeHne BaXKHENIIIMX HEMETAVIOB U UX COCTMHEHUM.

Metamibl. Ilonoxxenue wMetauioB B Ilepuogmyeckoil cucTeMe XHMMHYECKUX
anementoB J[. . MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JO0YEK
aToMoB MeTayuioB. OO0mue ¢usnueckue cBoiicTBa MeTawioB. CruiaBel METaJJIOB.
DIIEKTPOXUMUYUECKUM Psil HAPSHKEHUM METAIIJIOB.

XHUMHUYECKHE CBOMCTBA BAXXHEUIIMX METAJIOB (HATPUM, KU, KalbI[Ui, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHECHUM.

O6HII/I€ CITOCOOBI I[MOJYy4YCHUA MCTAJLIOB. Metamnyprus. Koppo3us MeTanaios.

CrniocoObl 3a1uThl OT KOppo3uu. [I[puMeHeHre MeTamioB B OBITY U TEXHUKE.

OKCIepUMEHTAJIbHBIE METObl M3YUYEHHUS BEIIECTB U UX MPEBPALLICHUI: U3yUEHUE
Kotekimu ~ «MeTauiel W CIUIaBbI»,  OOpa3lOB  HEMETAJIOB;  PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/ad; HAOMIOJeHNe ¢ OINHMCAHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUAPOKCHIA ATIOMUHHUS C PAaCTBOPAMHU

KHCJIOT N IHGJ'IO‘-IGﬁ, Ka4CCTBCHHBIC PCAKIIMK HAa KATHOHBLI MeTaJ'IJ'IOB).

PacuéTHble 3a1aun

Pacu€tet maccel BemiecTBa WM 00BEMA Ta30B 1O WM3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WK 00BEMY OJTHOTO U3 YIACTBYIOIINX B PEAKITUHU BEIIECTB; PACUETHI
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU OJJHO U3 BEIECTB

MMEET NPUMECH.
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XuMHMS U )KU3Hb

Ponpr xumuum B oOecniedyeHUM HKOJOTUYECKOM, JHEPreTUYECKOW U MHUILEBOU
0€30MacHOCTH, pa3BUTUU MenuluHbl. [loHATHE O Hay4YHBIX METOJax MO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUM.

[IpeacraBnenuss 06 OOMIMX HAYYHBIX MPUHIUIMNAX MPOMBIIIICHHOTO TMOJYYCHUS
BA)KHEUIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: BAXKHEUIIIME CTPOUTEIIbHBIE MaTEPUAIIBI,
KOHCTPYKLUHMOHHBIE MaTepuaibl, KpPACKH, CTEKJIO, KEepaMuKa, MaTepuajibl Ui
AIIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MUHEPATbHBIC YI0OPECHHUS.

XuMHST H  3J0POBbE YEJOBEKA: IIPABWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB; MpaBuia 0€30MacHOTO MCIOJIB30BaHUS MPEnapaToB ObLITOBOM XWMHUH B
ITOBCEJTHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3M

Peanuzanus MeXNpeaIMETHBIX CBSI3eM NMpU MU3Y4YeHHH OOIIed M HEOPraHWMYeCKOu
xuMHH B 11 Kjacce oCyIIeCTBISIETCS YEPE3 UCIIONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHSATHM, TaK W IIOHATHH, SBIISIOIIMXCSA CHUCTEMHBIMHU Ul OTIEJIBbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mume ecTeCTBEHHO-HAYYHbBIC MMOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHsI,
aHanu3, CHUHTE3, Kiaccudukanusi, MePUOIUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI,
PaAMOaKTHBHOCTh, MOJIEKYJa, SHEPreTHUECKHl ypOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, (DM3NUYECKHE BETMYUHBI ¥ €IMHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: knetka, opranu3M, skocucTema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.

Feorpaq)m{: MHUHCpPpaJIbl, TOPHBIC IIOPOAbI, IIOJC3HBIC HNCKOIIACMBIC, TOILIMUBO,

PECYPCHL.
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TexHomorus: XuMHYECKas IMPOMBIIITICHHOCTb, MCTAJLUIYprusi, IIPOHU3BOACTBO
CTPOUTCIIbHBIX MATCPHUAJIOB, CEJIbCKOXO03SMCTBEHHOE IMpOU3BOACTBO, IHIICBaA
IMPOMBIIIJICHHOCTD, q)apMaI_[eBTI/I‘IGCKaH IMPOMBIIIJICHHOCTD, IMPpONU3BOACTBO
KOCMCTHYCCKHX IIpe€raparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHLIX MAaTCpHAJIOB,

QJICKTPOHHAA NPOMBIIIIICHHOCTh, HAHOTCXHOJIOTUH.

11 KIIACC «OBIIASA U HEOPTAHUYECKASA XUMMU S

YIJYBJEHHBIA YPOBEHbD
TeopeTnyeckre OCHOBbI XUMHUM

Atom. CocTaB aTOMHBIX A0Cp. XUMHUUYeCKuu aemMeHT. M30Tomnbl.

KopnyckysipHO-BOJHOBOM AYaJInu3M, JIBOMCTBECHHAs Ipupoaa QJICKTPOHA.

CTpOGHI/Ie QJICKTPOHHBIX 0001109EeK aTOMOB, KBAHTOBLIC YHCJIA. BHGPFGTI/I"ICCKI/IG

YPOBHU U MOAYypOBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIeCKUX 3JIEMEHTOB
(s-,p-,d-,f-amemenTsr). PactipesienieHre 3J€KTPOHOB 110 AaTOMHBIM OpOUTAJISIM; IPUHITUIT

MUHUMYMa 3Hepruu, npuauun Ilaynu, npasuio XyHa. BHCKTPOHHBIC KOH(bI/II“ypaHI/II/I

aTOMOB AJIEMEHTOB MEPBOTO—YETBEPTOrO IMEPUOJOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUH, DJIEKTPOHHbIE KOH(PUTYpAIIUU HOHOB.

IlousTHE 00 SHECPIuu HMOHHM3AlINH, OHCPIHHU CpoacCTBa K 3JICKTPOHY.

DNEeKTpOOTPULIATETEHOCTb.

[lepuonnuecknii 3akoH u llepuoguueckas cucrema XUMHYECKHX 3JIEMEHTOB /l.
N. Menneneera. CBsaA3p mnepuoauueckoro 3akoHa u Ilepuogmyeckoid cuCTEMBbI
XUMUYECKHUX AJIEMEHTOB C COBPEMEHHOM T€OpUEH CTPOCHHS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEILIECTB MO TpyININaM M IMepuojaM. 3HadeHue nepuoauuveckoro 3axoHa J[. W.
Menneneesa.

Xumuyeckas CBSI3b. BHIBI XMMWYECKOM CBS3M: KOBAJCHTHAas, WOHHAs,
MeTajndeckasi. Mexanu3Mmbl 00pa30BaHUsl KOBAJIEHTHOM CBA3U: OOMEHHbIN
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Y JOHOPHO-aKLUENTOPHBIN. DHEprus W JynHa CcBi3d. [lonspHOCTH, HANPaBICHHOCTH
W HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTtHeie cBs3u. BogoponHas CBs3b.
MexXMONEeKYIpHbIE B3AUMOJICUCTBUS.

BaneHTHOCT, M BajJICHTHBIE BO3MOXKHOCTH aTOMOB. FI/I6DI/II[I/133HI/I$I ATOMHBIX

opOutanei. CBsA3b DIEKTPOHHOM CTPYKTYpbl MOJIEKYJ C HUX TI€OMETPUYECKUM

CTPOCHHUEM (Ha MPUMEPE COEIMHEHUI 2JIEMEHTOB BTOPOT0 IIEPUO/A).
[IpencraBiieHne O KOMIUIEKCHBIX coequHeHusiXx. CocTaB KOMIUIEKCHOTO HOHA:

KOMHJI@KCOO6p3,30BaTCJIB, JIUIraHABbI. Koopaunanmonnoe uwncao. Homenknarypa

KOMILICKCHBIX COCJMHCHMUM. 3HaYCHUE KOMILICKCHBIX coeaquHeHui. IloHstue

0 KOOPJAMHAIIMOHHON XMMUHU.

BemectBa MOJIEKYISIPHOT'O M HEMOJIEKYJISIPHOTO CTPOEHUs. THUITbI KpUCTATUITMUYECKUX
pemETOK (CTPYKTYpP) M CBOWCTBA BEILIECTB.

[lonstue o AUCIICPCHBIX  CHUCTCMaAX. HNctunHbie PaCTBOPGLI. [IpencraBieHue

0 KOJUIOMAHBIX pactBopax. CrnocoObl BBIPAKEHHUS KOHIIEHTPAIMM PAaCTBOPOB:
MaccoBasi IOJIsl BELIECTBA B PACTBOpPE, MOJSpHAs KOHLEHTpauus. HacelllleHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramioruaparsi.

Knaccudukanus U HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. |pHUBHAIIbHbBIC
Ha3BaHUA OTAEIbHBIX MPEICTABUTENECH HEOPraHMYECKUX BEUIECTB.

Kiaccuduxanuys XuMu4ecKuX peakiuii B HEOpraHWYeCKOW W OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHUSI MACChI BEIIECTB; 3aKOH COXPAHEHHs U IPEBPAICHUS SHEPTUHU NIPU
XUMHYECKUX  peakmusax.  TemmoBeie  3G(GEKT  XUMUYECKHUX  PEaKIUil.
TepmoxuMu4eckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTb OT pa3IMYHBIX (PaKTOpPOB.
['oMoreHHbI€ U TeTeporeHHbie peakuuu. Katanus u katain3aTopsl.

O6patumble U HeoOpaTHUMble peakiuu. XUMUYecKoe paBHOBecue. KoHcTaHTa

XHUMHYCCKOI'0 pPaBHOBCCHA. (DaKTOpI)I, BIMAIOIHUEC Ha II0JIOKCHHC XHMHYCCKOI'O

paBHOBECHS: TEMIEPATypa, AABICHUE W KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX

B peakuuu. [Ipunuun Jle [larenbe.
59



Onektponutnyeckas auccounanus. CuibHble U ciiadble AMeKTpOAUThl. CTeneHb

aucconuanuu. MoHHOE OpOM3BEACHUE BOOEL. CpeJ:[a BOOHBIX PaCTBOPOB: KHUCJIOTHAA,

HelTpanbHasl, meao4dHas. Bomopoansiit mokazatens (PH) pactBopa. ['maponus cosnei.
Peakiiuu nonHoro ooOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEINIBHBIE peakiiui. CTeneHb OKUcIeHusl. OKUCIUTENb U
BOCCTAaHOBUTEIIb. [Ipo1iecchl OKUCIEHNS U BOCCTAHOBJICHUS. BaskHeme okucauTenu
U BOCCTAaHOBUTEIW. METOJ JJIEKTPOHHOrO OanaHca. DJEKTPOJU3 PACTBOPOB U
pacmiaBoB BEUIECTB.

DKCIepUMEHTAJIbHBIE METOIbI M3YUCHHUSI BEIIECTB U UX MIPEBPAIICHUN: Pa3JIOKECHHE
NepoKCcUaa BOJOpPOJa B MPUCYTCTBUM KaTaIU3aTOPa; MOJEIH KPUCTALIAYECKUX
PEmETOK; MPOBEJICHUE PEAKIIMA HOHHOTO OOMEHA; OIpeJieNIieHUe Cpelbl paCTBOPOB C
MOMOIIbI0 MHAUKATOPOB; M3YUYEHUE BJIUSHHS Pa3IMUHBIX (DAKTOPOB Ha CKOPOCTHh
XUMUYECKOW peaKkU U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xummus

[Tonoxenne HemeTtaiuioB B lleproanueckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /l.
. MenneneeBa W OCOOEHHOCTH CTpPOCHHS HMX aToMOB. (Du3nueckue CBOWCTBa
HEMETAJUIOB. AJUIOTPOIHS HEMETANIOB (Ha MpHUMepe Kuciaopona, cepbl, hochopa u
yTJIeposa).

Bomopon. Ilonydenuwe, ¢u3uMyeckue U XMMHUYECKHE CBOMCTBA:  PEaKIMHU
C METAJJIAMH U HEMETaJJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ 'uipuasl. TonnuBHbIe
AJIEMEHTBL.

lamorensl. Haxoknenuwe B mpuponie, CHOCOOBI TMONMy4YeHHs, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA. [amoreHoBomopoabl. BaxkHeHlne KucIOpoacoIepKaliue
COeMHEHUS TanoreHoB. JlabopaTopHbIE W TPOMBINUICHHBIE CIOCOOBI TOMyYCHHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSANHEHUN.

Kucnopon, o3on. JlaGopaTopHble ¥ TPOMBINUICHHBIE CHOCOOBI TMOTYYEHUS

KHUCJIOpOJa. du3nyeckue U XMMUUYECKHE CBOMCTBA U INPpUMCHCHHUEC KHUCJIOPOIda
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1 030Ha. OKCUABI U IEPOKCHIBI.

Cepa. HaxoxaeHue B npupojie, crnocoObl MoaydyeHus, GU3n4ecKue U XuMHUECKUe
cBoiictBa. CepoBoniopon, cynbduasl. Oxcun cepol(IV), okcun cepsi(VI). Cepuucras u
CepHasi KUCIOThl U UX coh. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMeHneHnue
Cepbl U €€ COCTMHECHUN.

Azor. Haxoxaenue B nmpupojie, CiocoObl MonyyeHus, Gu3nueckue 1 XuMUYeCKue
cBoiicTBa. AMMHUaK, HUTpHUbl. OKCHIBI a30Ta. A30TUCTast U a30THAsI KUCIOTHl U MX
comu. OcCOOEHHOCTH CBOWCTB a30THOM KHCIOTHL. [IpumeHeHue a3oTra u  €ro
COEIMHEHUN. A30THBIE Y100pEHUsI.

®dochop. Haxoxnenwe B Hnpupoae, CHocoObl TONydeHUs, (U3UYECKUE
u xumudeckue cpoiictBa. Dochunpl u ¢ochun. Oxcunbl docdopa, GochopHas

kuciiora u e€ conu. MeradocdhopHas u nupodocdopHas KUcioThl, dhochopucras u

docdhopHoBaTuctas kuciorel. [Ipumenenue pocdopa u ero coenuaenuii. Dochopueie

yI00peHUs.

VYrnepo, HaxoXJIeHUE B MpUpojie. AJUIOTponHble Moaudukanuu. duzndyeckue u
XUMHYECKHUE CBOWCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX yriepoaoM. Oxcug
yraepoaa(Il), okcun yrinepona(IV), yronpHas kuciaora U €€ coiau. AKTUBUPOBAHHBIN

yromnb, aucopbrms. Dymiepensl, rpadeH, yriepogaHbie HaHOTPYOku. [Ipumenenue

MPOCTHIX BEHIECTB, 00PA30BAHHBIX YTIIEPOJIOM, U €TI0 COCTMHEHUM.
Kpemunii. Haxoxnenue B mpupoae, CmocoObl MOMy4deHHs, (U3HUEeCKUe
n xumuueckue cpoiictBa. Okcun kpeMHus(IV), KpemMHUEBas KUCIOTa, CUIIUKATHI.
[Ipumenenue kpeMHUs U ero coequHeHuil. CTeKo, ero Nojy4eHue, BUbl CTEKIA.
[Tonoxenne MetamwioB B llepuoguueckol cucCTEME XHUMHUYECKUX SJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUSI TIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

PaCHDOCT[)aHeHI/IC XUMHYECKHUX DIEMEHTOB-METAJJIIOB B 36MHOM KOp€.

O6mue ¢usnueckue CcBoWcTBA MeTaUioB. [IpuMeHeHHME MeETauioB B OBITY
u Texauke. CIIaBbl METAJIIOB.

DNEKTPOXUMUYECKUN psAll HampspKeHUH MeTaiuioB. OO1ue crnocoObl MOTy4YeHUs
61



METAIJIOB: THAPOMETAIUTYPIrHUsl, TUPOMETAIULYPI U, dJIeKTpoMeTaiyprus. [lonarue o
KOppo3uu MeTauioB. CocoObl 3aIlIUTHI OT KOPPO3HH.

O6mass xapakrepuctuka MmeTaiioB IA-rpynnbel  Ilepuoguyeckoil  cuctembl
XUMHYECKUX 3JIeMeHTOB. Hatpuii n kanuii: nonydenue, GuU3MUECKUEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUI.

O6mass xapakrepuctuka MetauioB [IA-rpynmer  Ileproguyeckoit  cUCTEMBI
XUMUYECKUX AJIEMEHTOB. Maruuii u Kajnplivii: mojydeHue, Gu3n4ecKue u XuMUYECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB W UX coeAuHEHUM. JKECTKOCTh BOABI U
CHoco0BI €€ yCTpaHEHUSI.

AJIOMUHUIN: TIONyYeHHe, (PU3MUecKue M XUMHYECKUE CBOMCTBA, NMPUMEHEHUE
OpPOCTOTO  BEUIECTBA U €ro  coeAMHEHW. Am@oTepHble CBONCTBA OKCHIA
Y TUJPOKCH/IA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast ~ xapakTepucThka  MeTauioB  moOounbix — moxarpymnn  (b-rpymm)
[lepuoanueckoi cuCTeMbl XUMHUYECKUX 3JIEMEHTOB.

®u3nuecKkue W XMMHUYECKHUE CBOMCTBA XpoMa Hero coeauHeHui. OKCuisl u
ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel um auXpoMmathl, HX
OKHUCIIUTEIbHBIE CBOKCTBA. [loilyueHre u npuMeHeHue XpoMma.

DU3UYECKUE U XMMUYECKUE CBOMCTBA MapraHila U €ro COCIMHCHUN. BaxxHenmme
coenuHenus wapranua(ll), wmapranna(IV), wapranma(VI) u  wmapranua(VIID).
IlepmaHraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue M XMMHYECKHE CBOMCTBA jKejae3a M ero coeauHeHu. OKCHIEBI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). [lonydyenne u npuMeHeHUe xemesa U
€ro CILIaBOB.

duU3nYeCKUe U XUMHYECKHE CBOWCTBA Meau U e€ coenuHeHud. Ilomyuenue
Y IPUMEHECHUE MENIN U €€ COCINHEHUN.

[uHk: monyyeHue, PU3NUECKUE U XUMHUUYECKUE cBOMCTBA. AM(pOTEpHBIE CBONCTBA
OKCHJIa U THAPOKCHJA IIMHKA, TUAPOKCOKOMIUIEKCH LWHKA. [IpumMeHeHue UHMHKA U

€r0 COeIMHEHUH.
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DOKCTIEPUMEHTAILHBIE METOBI U3YYCHUS BEIIECTB W WX MPEBpAICHUN: H3yUYCHHE
0o0pa3IloB HEMETANIOB; TOpeHHe cephl, Qocdopa, *kKejaeza, MarHus B KUCIOPOE;
HU3Y4YCHUE KOJUICKIMH «MeTaluibl ¥ CIUIaBbl»; B3aMMOJICHCTBHE IIEJIOYHBIX H
IICJIOYHO3EMENIBHBIX ~ META/NIOB € BOJAOM  (BO3MOXXKHO  HCITOJIb30BaHUE
BHJICOMATEPHUAJIOB); B3aMMOJCHCTBHE IIMHKA W JKeJIe3a C pacTBOpaMU  KHCJIOT
W II[eJI0YeH; KaueCTBEHHBIC PEaKIIMKM Ha HEOPTraHUICCKUE aHUOHBI, KATHOH BOJI0PO/Ia U
KaTHOHBI ~ METAJUIOB,  B3aMMOJICHCTBHE THUIAPOKCHIOB ATIOMHHHS U IIUHKA C
pacTBOpaMH KHCIIOT U IIEIOYCH; PEIICHUE SKCIICPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«lanorensl», «Cepa ume€ coemuHeHUs», «A30T | GPochop U UX COCTUHCHHS,
«MeTajutbl TJIaBHBIX MTOATPYIID, «MeTautbl TOOOYHBIX MOATPYIIID).

XuUMHUS U )KU3Hb

Postb xumMuu B 00€CIIEYCHUN YCTOMYMBOTO PA3BUTHS YEJIOBCUCCTBA.

[ToHsiTHE O HAYYHBIX METO/IaX MO3HAHUS U METOJIOJIOTMH HAYYHOTO MCCIIEIOBAHMUA.

Hay4Hble MpUHIUITBI OpraHu3aiil XUMUYECKOT0 MPOU3BOICTBA. [IpoMbIlieHHbIE
CIocOoOBl TIOJIYYEHHsI BOXKHEMINIMX BelIeCTB (Ha MpUMepe MPOM3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoya). [IpoMBIIITIEHHBIE CHOCOOBI TMOJYyYEHUS METAIOB
U CIUIaBOB. XUMHUUYECKOE 3arps3HEHHE OKpYKalolled Cpefbl U €ro IMOCIEICTBHS.

[TpobGisiema 1iepepabOTKM  OTXOHAOB W IOOOYHBIX OPOAYKTOB. POJb XUMHH B

obOecrieueHNH YHEPTETHIECKON Oe301acHOCTH. [IpUHITMIIBI «3EIEHON XUMUNY.

Xumus U 310pOBbe YenoBeKa. JIekapcTBeHHble cpencTia. [IpaBuiia ucrnonp3oBanus
JIEKapCTBEHHBIX MpenapatoB. Pojib XUMHUK B Pa3BUTHUU MEIULIUHBI.

XYMUS THINA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKUA. Poib Xumuu B
o0ecreyeHny NHIEeBOi 0€30MacHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. bertoBas xumwms. [IpaBuna
0€30macHOr0 MCIOIB30BaHUS MPENAPaTOB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XHUMUS B CETLCKOM X03s1icTBe. OpraHndyeckue 1 MUHEpaabHbIe YA00pEeHHUS.
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COBpCMeHHBIC KOHCTPYKIOMOHHBIC MaTCpualibl, KpacCKH, CTCKJIO, KCpPaMHKa.

Martepuaisl g dneKTpoHuKn. HaHoTeXHOoIoTHH.

PacuéTHble 3agaun

Pacuétel: Maccel BemiecTBa WM 00BbEMA Ta30B IO H3BECTHOMY KOJUYECTBY
BEIlECTBA, Macce WIM 00BEMY OJTHOTO M3 YYACTBYIOUIMX B PEAKIIMU BEIIECTB; MACChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET
npuMecu; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIH OJHO U3
BEIIECTB JAHO B BHUJE PACTBOpa C ONPEAECIEHHONM MACCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA; MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpallUM BEILECTBA B PacTBOPE; M0JHU
BBIX0/1a TPOJAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.

MexknpeaMeTHbIe CBA3U

Peanuzanus mMexnpeaMeTHBIX CBSI3ed NMPH M3yUYEeHHHM OOIEeH M HEOPraHWYECKOU
xuMuHU B 11 Ki1acce oCyIIecTBIsSETCs Yepe3 UCIO0JIb30BaHNE KaK OOIIMX €CTECTBEHHO -
HAY4YHBIX IIOHSATUH, TaK U TIOHSATHN, TIPUHITHIX B OTACIBHBIX IPEAMETAX €CTECTBEHHO-
HAay4HOT'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHS: SBJIGHHE, HAY4YHBIM (aKkT, TUIOTE3a,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, KIacCHU(PUKAIMA, MEPUOIUIHOCTh, HAOJIOJICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIUPOBAHUE.

dusznka: MaTepusi, MUKPOMUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
W30TOIIbI, PaJUOAKTUBHOCTh, MOJICKYJa, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, WJCaIbHBIN Ta3, (PU3MUeCKue BEIIMYHHEI,
€IMHULIBI U3BMEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHu3M, 3KOcUcTeMa, Owmocdepa, mMerabonm3M, Makpo- U
MHKPODJIEMEHTBI, OCIIKH, JXHUPBI, YIJIEBOJBI, HYKICHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U IMTOTOK SHEPTUU B HIKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOPHBIC TMOPOABI, MOJIE3HbIE HCKOMAeMbl€, TOILIUBO,

PECYPCHI.

TexHoIorus: XUMHYECKas INPOMBIIINICHHOCTb, MCTAJLIYpIrus, CTPOUTCIBbHBIC
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MaTCpUaJIbI, CEJIBbCKOXO03IHMCTBEHHOE MMPpOU3BOACTBO, MNHIICBAA IIPOMBIIIJICHHOCTD,
(I)apMaHCBTI/I‘ICCKaH IIPOMBIINIJICHHOCTDb, IIPOU3BOJCTBO KOCMCTHYCCKUX IIPCIIaparTos,
MMPONU3BOACTBO KOHCTPYKHOHMOHHBLIX MATCPHUATIOB, JJICKTPOHHAA IMPOMBIIIICHHOCTD,

HAHOTCXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMMUS»

10 KVIACC «OPTAHUYECKASA XUMU S

Ba3oBbiii ypoBenb (1 yac)

Yrayoaénnsii yposenb (1+24aca)

Komn-Bo Kon-Bo
4acoB Pa3nen 1. TeopeTnueckne ocCHOBBI opranmveckoii xumun (3 1)\(94) 4acoB
34 Tema 1. Ilpenmet opranuveckoii xumuu. Teopusi XuMHY€CKOT0 CTPOEHHUS OPTaHUYECKUX 94
COeIMHEeHNH
1| [TIlpenmer  opraHuveckod  XuMHHU: €€

BO3HHUKHOBCHHUC, Pa3sBUTHC W 3HAYUYCHUC B
IMOJIYYCHHH HOBBLIX BCHICCTB W MATCPHAJIOB.

JleMoHCTpaluu: — O3HAaKOMIJICHHC C

oOpa3llaMM  OpPraHMYeCKUX  BEIIECTB |
MarepuajaMd Ha UX OCHOBE, — OIBITHI IO
NPEBPAIICHUIO OPraHUYECKUX BEUIECTB IPHU
HarpeBaHuu (IJIaBJI€HUE, OOYTIMBAHUE U

TOpEHUE).

DJEKTPOHHOE CTPOEHUE aroma Yriepoia: OCHOBHOE

1 BO30YX/IEHHOE COCTOsSHMS. BajeHTHBIE BO3MOKXHOCTH




aToMa yriepojaa. XUMHUYECKas CBS3b B OPraHUYECKUX

COCUHEHMUSIX. Turnel ruOpuan3aIu aTOMHBIX
opOutanei yriepoja.

Mexanusmbl  00pa3oBaHUs ~ KOBAJIEHTHOM  CBS3H
(oOMeHHBIN U JIOHOPHO-aKIEMTOPHBIH). Tunel

MECPCKPBIBAHUA ATOMHBIX Op6HTaHeﬁ; O- U TT-CBA3U.

Teopusi CTpOCHUSI OPraHUYECKUX COCIMHEHMI
A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKEHHUSI.

CTpyKTypHBIE bopmyIbl

BCHICCTB. FOMOJIOFI/UI, HN30MCpusl. Xumudeckas

OpPTraHNYCCKUX

CBA3b B OpPraHMYECKHUX COEIMHEHUSX
OJIMHApHbIE W KPATHBIE CBA3U. G- U T-CBS3H.
JlaGopaTopHBIA ONBIT: — MOJICTUPOBAHUE

MOJICKYJ OPIraHN4YCCKUX BCIICCTB.

OpunapHasi, JaBOMHaAs W TpolHas cBs3b. CIocoObBI
pa3pbiBa CBA3EH B MOJIEKYyJIaX OPraHMYECKHUX BEIIECTB.
[Tonsite o0 cBOOOAHOM paauKale, HykiIeohuie

U dneKTpodure.
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(bopMyIibL BUJIOB:

CTpyKTypHBIE Pa3IMYHBIX
CKEeJIeTHasl.
Buabl uzoMepun: CTpyKTypHasi, pOCTPAHCTBEHHASI.
DnekTpoHHbIE 3G (PEKTHI B MOJIEKYJIaX OPraHUYECKUX

COEeIMHEeHUN (MHAYKTUBHBIA U Me30MEpHbI 3 PEKTHI).

[IpencraBnenue 0 KJaccuguKauu
OpraHUYeCKUuX BEIIECTB. Homenxmatypa
OpraHUYECKUX COEIMHEHUN

(CI/ICTeMaTI/IIIeCKaSI) N TPUBUAJIBHBIC HA3BAHUA
Ba)KHEHUIIIMX Hpe,IICTaBI/ITeHGﬁ KJIaCCOB

OpPraHNYCCKHX BCUICCTB.

OcoOenHoctu U Kaccudukanus OpraHUYECKUX
peakiuii. OKUCIUTEIIPHO-BOCCTAHOBUTEIIBHBIC PEAKITUH

B OPraHUYECKOU XUMHUHU.

DKCHEePUMEHTAIIbHBIE METOJIbI U3YYCHHS BEIECTB U HX
MPEeBpAIEHU: KaueCTBEHHOE OOHAPY)KCHHE YTIIepoJia |
BOJIOPOJIa B OPTaHMYECKUX BEIIECTBaX. BhIuucieHus:

bopmyIibl

OmpeaeiICHUE MOJIEKYJISIPHON
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OpTraHUYECKOT0

BCIICCTBA 1o MaCCOBbBIM JOJIAIM

3JIEMCHTOB, BXOAAIIINX B €I'0 COCTAB.

Paznen 2. YrueBonopoani (14)\(40)

24

Tema 2. IlpenenbHble yriieBoA0OPOAbl — AJKAHbI, IUKJI0AJIKAHBI

64

ANKaHBI: COCTaB U CTpPpOCHHUC, TOMOJIOTMYECKUM pAan.
MeTtaH 1 3TaH — HpOCTeﬁHJPIe MpCaACTAaBUTCIIN

AJIKaHOB: (1)I/ISI/II'I€CKI/I€ CBOMCTBA.

Homenknatypa u u3oMmepus ajikaHOB. DJIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
sp3-rubpuausanus aToMHBIX OopOuTaneil yriepona,

O-CBA3b. KOHd)ODMCDBI.

JemoncTpanusi: PU3NYECKHE CBOMCTBA aJKaHOB
(pactBOopuMOCTB). [ IpakTHdeckaspadbora Ne 1.

[lonydyeHue MeTaHa U U3YYEHUE €ETO CBOMCTB.

MeTaH 1 3TaH — XMMHUYECKHE CBOMCTBA (peaKiuu
3aMeIleHUs] U TOPEHHUS ), HAXO0XKICHUE B IPUPO/IE,

IMOJYYCHHC U IIPUMCHCHUC.

XUMHYECKHE CBOMCTBA QJIKAHOB: HM30MEPHU3AIUH,
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JNETUAPUPOBAHUSA, IUKJIU3aIHMH, MAPOIN3A,

KpekuHra. [IpeAcTaBieHre 0 MEXaHU3ME PEaKIUU

pPaauKajJIbHOI'O 3aMCIIICHMA.

[uxnoankanel. OOmas Gopmyna, HOMEHKIATypa U
uzoMepusi. OCOOEHHOCTH CTPOEHUS U XMUMHYECKHUX
CBOMCTB MaubIX (LIMKJIOMPONaH, UUKIOOYTaH) H
OOBIYHBIX (LMKIJIOTIEHTaH, HUKJIOTEKCaH)
ukioankaHoB. CrocoObl MOTy4YeHUs U

MPUMCHCHUC IMUKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeaejbHble yIri1eBoA0PO/bI:

AJIKCHbI, aJIKAaIUCHbI, AJJKHHBI.

Tema 3. HenpenesibHble YI1€BOAOPO/bI:
aJIKeHbl, AJIKaJUeHbl, aJKUHbI (13+2)4.
Tema 6. I'ajioreHNpou3BOIHbIE

YIJIeBOA0POaA0B (44).

(17+2)u

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHIA

pag. OTWIeH U  NOpONUIIEH —  IpOCTEHIue

NPEJICTABUTEN ATKEHOB: (PU3HMYECKUE CBOICTBA.

ANKeHBI: SP’ruOpUAM3alMs aTOMHBIX OpOUTajei

yraepona, o- u  7wcBi3n.  CTpykTypHas H
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reoMeTpuieckas (IFc-TpaHc-) H30MEPHSL.

Brpluncienusi: —  HaXO0XIACHHUE  MOJIEKYJISIPHON 1P
bopMyJbl OPraHUYECKOTO COSAMHEHUS 110 MacCe
(00BEMY) MPOYKTOB CrOPAHUSI.
OTWIEH U TPONWIEH — XUMHUYECKHE CBOMCTBA 1

(peakiuu TUIPUPOBAHUS, rajoreHupOBaHMUS,

TUJpaTalii, OKHUCICHUS W  TOJMMEpU3aLNH),

nosiydeHue u npumeHenue. I[lpaktuueckas pabora

Ne 1. TlonyueHue 3TUIEHA U U3YyYEHUE €TO CBOMCTB.
XHUMHUYECKHE CBOMCTBA aAJIKCHOB: 3aMCIICHUSI B 0.- 1
MOJIOKECHUE MPU JBOMHOM CBs3U. lIpencraBieHue o
MEXAaHU3ME PEAKIIMU DJIEKTPODUILHOrO
IPUCOCTUHEHUS.
Tema 6. I'ajoreHNpPoOM3BOJIHBIE YTJIEBOJAOPOOB 1

(luac U3 4): DNEeKTPOHHOE CTPOECHUE
rajgoreHOnpOU3BOIHBIX YTJIEBOAOPOIOB.
JlemoHCcTpanms: duznyecKre CBOMCTBa

YTJIE€BOJIOPOJIOB (PaCTBOPUMOCTH) YTJIEBOJOPOAOB.
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Brruncnenusi: ONpENEICHUE MOJEKYISIPHOU
dbopMyIbl OPraHUYECKOro BEIIECTBA MO MAaCCOBBIM

JOJISIM 3JIEMCHTOB, BXOAAIIINX B €0 COCTaB.

1P

JlaGopaTopHblii OIIBIT:— MOJIEJIUPOBAHUE
MOJIEKYJI YIJIEBOJAOPOAOB U TaIOr€HONPOU3BOIHBIX
Brruncnenus no ypaBHEHUIO XMMHUYECKON peakuu
(Macchl, 00bEMa, KOMYECTBA UCXOIHOTO BELIECTBA
WM TIPOAYKTA pEaklMu IO H3BECTHBIM Macce,
00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOJIHBIX BEIECTB

WIH MIPOJTYKTOB PEAKIUH )

Tema 6. I'aoreHNpou3BOJIHBIE YIJIEBOJOPOAOB (2
yac u3 4): Peakuuu 3amMmemieHusi rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, [HAHOTPYIIITY,

aMHUHOTPYIIILY.

Tema 6. I'amoreHnpoU3BOAHBIE YIIIEBOAOPOAOB (3
yac u3 4): JlelicTBue Ha TaJOT€HIPOU3BOIHBIC
BOJHOIO M IEI0YH.

CIIUPTOBOTO  pacTBopa

B3aumonencTsue aurajgoreHalIKaHOB ¢ MarHWeM H
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IITHKOM.

Anxanuensl. byraguen-1,3 u metunOyranueH-

1,3: crpoenue.

A.HKaI[I/IeHBIZ HN30JIMPOBAHHLIC, KYMVYJIWPOBAHHBIC.

OcobeHHocTH 3JIEKTPOHHOIO CTpOEHUS
U XUMHUYECKHX CBOMCTB CONPSIKEHHBIX TMEHOB,

1,2- u 1,4npucoequuenmue.

CriocoOn1 MOJYUCHHA U IPUMCHCHUC AJIKAa/IUCHOB.

AHKa}II/IeHLI: Ba)XHEMIIIME XMMHUYECKHUE CBOMCTBA

(peakuus NOJIMMEPU3ALUN ). [Tonyuenue
CUHTETUYECKOT O KayyyKa U PE3UHBL
JlaGopaTopHBI OMBIT: — O3HAKOMJICHUE C

oOpa3laMH IMIacTMacc, KaydyKOB M PE3UHBI.

Tema 6. I'ajoreHNpou3BOJHbBIC YIJIEBOAOPOAOB (4
yac u3 4): IloHsatne 0 MeTa/NIOOPraHUYECKUX
COCIUHEHUSAX. Hcnonp3oBanue
rajoreHNpPOU3BOIHBIX B OBITY, TEXHUKE U B

XHUMHNYCCKOM CHHTC3C.
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Brruncnenus: OIIPCACICHUEC NJOJIM BbIXOAA IMIPOAYKTA

p€akurun OT TCOPCTUYCCKH BO3MOKHOTO.

1P

AJNKUHBI: CcOCTaB U OCOOEHHOCTH CTpPOEHUS, 1
TOMOJIOTUYECKUN PAA. AUETHIIEH — NPOCTEUIINMA
IPEACTAaBUTENb aJIKUHOB: COCTaB, CTPOEHUE,
¢u3nueckre cBOMCTRA.
ONEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE 1
MOJICKYJT ~aJKUHOB, SP-THOPUAM3AIMS aTOMHBIX
opOutaneid yriaepoma. XUMHUYECKHE CBOMCTBA:
OUMEpU3alud W TPUMEPHU3ALMH,  OKHCIICHHUS.
KucnotHele  cBoiicTBa  aJKMHOB,  HMMEKOIINX
KOHIIEBYIO TPOWHYIO CBA3b. KaueCcTBEHHBIEC pEAKIIUU:
Ha TPOMHYIO CBSI3b, B3AUMOJICMCTBUE ALICTUJICHA C
aMMHAYHBIM PacTBOPOM OKCHJAA
cepebpa(l).
[Tpaktuyeckas pabora Ne 3. [lonyuenue aneruieHa 1
Y U3yYE€HUE €0 CBOMCTB.
AlIETHJICH: XHUMHYECKHE CBOMCTBAa (peaKIuu 1
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TUAPUPOBAHUS, TaJOrC€HUPOBAHUS, THJpaTaluy,

rOpeHus), MOJIy4eHHe U IPUMEHEHHE.

2+1)u Tema 4. ApomaTudeckue yrieBoaopoabl 8+1)u
1| Apensl. benson: cocraB, cTrpoeHue, puzndeckue u 1
XUMHYECKUE CBOMCTBA (PEaKlMK IrajJoreHUuPOBaHUS
Y HUTPOBAHUS ), MOJy4YE€HUE U IPUMEHEHUE.
[IpaBuino apOMaTHUYHOCTH, IPUMEPHI 1
apoMaTU4ecKux coeHeHui. JIabopaTopHBIi OMBIT:
MopaenupoBanue MOJIEKY apoOMaTUYECKHUX
yraeBo1opoioB. IIpencTaBieHre 0 MEXaHU3ME
peakiui 31eKTPOoPUILHOTO 3aMEIICHHUS.
Brruuciienus: — yCTaHOBJIEHHE CTPYKTYPHOM 1P
(bopMyIIBI OPraHNYECKOro BEIIeCTBa Ha OCHOBE €0
XUMHYECKUX CBOMCTB HJIA CITIOCOOOB MOJTYYCHHUSI.
1P| Toxyon: cocTtaB, CTpoeHHE, (QU3UYECKHUE U 1

XHUMHMYECKHE CBOMCTBA (DeaKHHI/I TaJIOIrCHUPOBAHHU A

)41 HI/ITDOBaHI/IH), NOJYYCHHMEC K ITPHMMCHCHHC.

TOKCUYHOCTH apEHOB.
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[IpencraBienre 00 OPUEHTHUPYIOUIEM JEHCTBUU
3aMecTuTeNell B OCH30JbHOM KOJIbLIE Ha IIpUMEpe
AJIKUJIBHBIX

paauKaoB, KapOOKCHUIIbHOMH,

TUAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB

rajJoreHoB.
XUMHYECKHUE CBOMCTBaA OeH30J1a H €ro
TOMOJIOI'OB: OKHCJIEHHE TOMOJIOr0B O€H30I1a.
['eneTnueckas CBs3b yIIIEBOAOPOJIOB,
MIPUHAJICKAIIMX K PA3JIMYHBIM KJlaccaM
CriocoObI TTOJTYYEHHUSI apOMATHYECKUX
YIJIEBOJIOPOIOB. OcobeHnHocTH XUMHYECKUX

CBOMCTB cTupoda. [Tomumepuzanus ctupoia.

Bpruncnenusi: — yCTaHOBJIEHHE CTPYKTYPHOMU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €0

XUMHUYECKUX CBOMCTB HJIA CIIOCOOOB IMOJIYYCHHUA.

2y

Tema 5. [IpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB U X NepepadoTka

(4+2)4

[Ipuponnsie VICTOYHUKU YIJIEBOJOPOIOB.

[Tpuponnslii Ta3 W TOMyTHBIE HE(TIHBIE Tas3bl.
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Hepte uw e€  mpoucxoxnenue.  CrocoObl

nepepaboTkin  HeTH:  MEepPeroHkKa,  KPEKUHT

(TepMHUUECKUN, KATATUTUYECKUI), TUPOIIU3.

['eHeTnyeCKast CBSI3b MEXKAY PA3IMYHBIMU KJIACCaMU 1
YTJIEBOJOPOAOB.
['eHeTHYeCKas CBSI3b MEXKAY PA3IMUYHBIMU KJIacCaMU 1P
YTJIEBOJOPOAOB.
[IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHUE B 1
IPOMBIIIEHHOCTH U B ObITy. KameHHBIN yronb u
IPOIYKTHI ero nepepabotku. [leMoHcTpanus: —
kowtekun «HedpTe» u «YT0omby.
Bpruuciienus: — onpeneneHue MOJICKYJISAPHOU 1

(bopMyIIBI KUCIOPOAOCOACPKAIIETO OPraHNIECKOTO

BEIIECTBA [0 MAacCOBBIM  JIOJIIM  DJIEMEHTOB,
BXOJIAIIMX B €ro cocrtaB; mo wmacce (00BEMY)
MPOJIYKTOB CTOpaHMs; MO KOJWYECTBY BEIIECTBA
(Macce, 00bEMY) IPOAYKTOB PEAKITHH H/WITH

HCXOJHBIX BCIICCTB.
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Ypoxk 0600111eHNs MaTepraia TEMBI. 1P
Paznen 3. Kuciopoaconep:kamue opranudeckue coequaenusi (12 1)\(36u)

34 Tema 6. CimpThl. DeHoJI Tema 7. CiupTbl. ®@eHo 94
IIpenenbHbpie OHOATOMHBIE CIUPTHL. MeTaHon U 1
ATAHOJI: CTpOEHHUE, (PU3UYECKHE U XUMUUECKHUE
CBOMCTBa (p€aklUu C aKTUBHBIMU MeETaIaMH,
rajJjjoreHoBOJIOpOJaMHU, TOpEHHUE), MNPUMEHEHUE.

BonopoaHbie cBsS3M MEX1y MOJIEKYJIaMH CITUPTOB.

JleficTBe MeTaHOJIa M OSTaHOJa Ha OPraHU3M

yenoBeka. JlaGopaTopHble OIBITHI: — TOPEHHE

CIIUPTOB; — OKHUCJIEHUE ATaHOJIA

okcuaom meau(Il).
[IpenenbHble  OAHOATOMHBIE  CIHUPTHL:  U30MEpUS, 1
kinaccudukanusa. dusnyeckue CBOWCTBA aJKaHOJOB.
JleMoHcTpanus: pacTBOPUMOCTh CHUPTOB B  BOJIE.
CriocoObI MOTy4YeHUs] ¥ MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.
XUMHYECKUE CBOMCTBA QJIKAHOJIOB: JErUApaTalluH, 1

78




OKHUCJICHUA, B3aMMO/JICHICTBUE C OpTraHMYCCKUMHU U

HCOPraHM4CCKMMHU KHCJIOTaMH. [IpeacraBieHue o

MEXaHU3ME PpPEaAKIMI HVKJ'ICOd)I/IJ'IBHOFO 3aMCIICHU .

Hemonctpauuu: 1. BzaumopaeiicTBue 3TaHoja C

HatpueM. 2. OkucieHue  OITUJIOBOIO  CIHUpTa

AUXPOMATOM KaJIUsA (BOBMO)KHO HCITIOJIB30BaHUC

BHUJICOMATEPHUATIOB).
MHoOroaroMHbl€ CHHUPTHL. OTWICHTJIMKOIb U
TJIMIIEPHUH: CTPOCHUE, PU3UYECKHUE U XUMUUECKUE
CBOICTBa (B3aMMOJEHCTBHE CO IICJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAasl  peakuus Ha
MHOT0aTOMHBIE€ CIIUPTHI). JleHCTBUE HA OpraHU3M
YeJ0BeKa. [Ipumenenue rIIALEepUHa u
sTwieHrukonst. JlabopatopHbie  OMBITBI: —
B3aMMOJICCTBUE TIIULEPUHA C THUAPOKCHUIOM
meau(1l).
MHoroatomHbIe CIIUPTHI: B3aUMO/JICHCTBUE

C OPraHU4YCCKNMHU U HCOPIraHU4CCKUMHU KUCJIIOTAMM.
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[Ipocteie  3¢dupbl, HOMEHKJIATypa U U30MEPHSL.

Oco6eHHOCTH GUBUYECKUX U XUMUYECKUX CBOMCTB.

@DeHoJ: CTPOCHHUE MOJEKYNbl, (PU3NYECKUue U
XUMUYECKHEe CBOMCTBA. TOKCHUYHOCTH (heHoa.
[Ipumenenue dpenona. Beruncnenus
— [0 YPaBHEHUIO XUMHUECKOU peaKuu (Macchl,
00BbEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA UITU
IPOJIYKTa pEaKUUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX

BCUICCTB UJIN ITPOJYKTOB pGaKHI/II/I).

®deHON:  B3aMMHOE  BIMSHHE  THIPOKCOTPYIIITHI U
O0ceH301pHOTO  sifipa.  (OCOOCHHOCTH ~ XUMHUYECKHX
cBoiicTB (penosa. KayecTBeHHbIe peakuuu Ha (GEeHOI.

denospopmMaibieTuIHAS. CMOJIA.

[IpakTnueckas pabora Ne 4. Pemenue
HKCIEPUMEHTANIbHBIX  3a7ady 1o Teme «CHUpTHI

U (DEHOITBIY.

Ta

Tema 7. Anbaeruabl. Kap6oHOBbI€ KHCJIOTBI.

Tema 8. Anbaernanl. Kap6oHoBbIe KMCIOTHI.

21y
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Cioxubie 3QupsbI

Caoxubie 3¢pupsbl. 7Kupbl

AJbneruasl U KETOHBL. dopmanberus,

alcTaJIbACTUA: CTpOCHHC, (1)I/I3I/I‘IGCKI/I€ u

XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHHS,  KA4YE€CTBCHHBIC  PEAKIIHH).
JlaGopaTopHBIE OTBITHI:
—  OKHUCJICHHE  aJlbJICTHJIOB  aMMHA4YHBIM

pactBopoMm okcuja cepedpa(l) u ruapokcugom

meau(Il).
DJEeKTPOHHOE CTPOCHHE KapOOHWJIBHOM  T'PYIIIHI.
['omoniornyeckne  psfpl  aIbJACTUIOB U KETOHOB:
HU30MEPHUS.
IIpeacraBiaenue 0 MEXaHHU3ME peaKumn

HVKHGOd)I/IJII)HOFO PUCOCANMHCHUA aJbACTHUI0B.

@opMalibIeTU/1, all€TaIbIET U OJYYCHHUE U
IPUMEHEHUE.

AIIETOH: CTPOEHHE, busznyeckue u

XHUMHMYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHHUA H
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BOCCT&HOBJ’IGHI/IH), MMOJIYYCHHUEC U ITPUMCHCHUC.

Beraucienus: OTlpeNeTICHNEe  MOJEKYJISIPHOU
(GOpMyIBl OPraHUYECKOTO BEIISCTBA 1O MAaCCOBBIM
JIOTISIM DJIEMEHTOB, BXOSIIMX B €T0 COCTaB; IO Macce
(00BEMY) TPOAYKTOB CropaHusi; MO KOJUYECTBY
BelecTna (Macce, 00bEMY) MPOAYKTOB PEAKIIUU U/UITH
UCXOIHBIX BEIICCTB; — YCTAHOBJICHUEC CTPYKTYPHOU
(opMyITBI OPraHNYECKOTO BEIIECTBA HA OCHOBE €T0

XUMHUYECKUX CBOMCTB MIJIM CIIOCOOOB IMMOJIYYCHUA.

Ypoxk 0600111eHNs MaTepraia TEMBI.

O,ZIHOOCHOBHI)IG MMpCaCJIbHBIC Kap6OHOBBI€

KACTOTHl. MypaBbHHAasi U YKCYyCHas KHUCIIOTHI:
cTpoeHue, pu3nuecKrue U XMMUYECKHE CBOMCTBA
(cBoiicTBa, 00mME Ui KJacca  KHUCIIOT).
[Ipaktuueckas padota Ne 2. CoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTBI.

Oco0eHHOCTH CTPOCHUS MOJIEKYJI KapOOHOBBIX

KUCIOT. M3omepusi u HOMeHKiaTypa. BogopomHbie
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CBA3U MCKIY MOJICKYJIaMHA Kap6OHOBbIX KHCJIIOT.

OIHOOCHOBHBIE IIpEEIIbHBIC KapOOHOBBIE
KHCJIOTBI:  pEaKLUu C yYaCTHEM YIJIEBOJOPOJHOIO

panukarna.

MypaBbrHass M YKCYCHas KHUCJIOTBI:  peakUus

BTGPH(I)I/IKaI_[I/II/I, MMOJIYYCHHC U IIPUMCHCHUC.

OcoOEHHOCTH CBOMCTB MYPaBbUHOW KHUCIIOTHI.
MHuoroo6pasue KapOOHOBBIX KHCIIOT.
[IpencraBurenyt  BbICHIMX ~ KapOOHOBBIX  KHCIOT:

IHaJIbMHUTHUHOBAA, JIMHOJICBAA, JIMHOJICHOBAA KHCJIOTEI.

OcobeHHoCTH CBOWCTB HETpeAeTbHBIX
¥ apOMaTHYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCIIOT.

CTeapI/IHOBaﬂ n OJICMHOBAas1 KHCJIOTbI KaK
IMpCaACTAaBUTCIIM BbICIINX Kap6OHOBI)IX KHCJIOT.
Mpbl1a KaK COJIM BBICHINX Kap6OHOBI>IX KHCJIOT,

UX MOIOIIIEE JICHCTBHE.

[TonsTue O CMHTCTHYCCKHMX MOKOIINX  CPpEACTBAX
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CMC).

[lonsThe o IMPONU3BOAHLBIX Kap6OHOBBIX KHCJIOT —

CJIOKHBIX 3(1)I/Ian, AHruapuaax, raJJorcHaHTruaApuaax.,

aMHaax, HUTpuiax.

CnoxHble  3(QUpBl  KaKk  NPOHW3BOJHBIC
KapOOHOBBIX  KHCJIOT. [ WApONM3  CIIOXKHBIX
3(hupoB.

Cnoxnsie 2¢upsl. ['omosorudeckuii psia, oOIas

dbopmMya, u3oMepusi 1 HOMEHKIATYpA.

[IpakTrueckas pabora No d. Pemenne

SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC <<Kap6OHOBBI€

KUCTOTHI. CII0KHBIE 2PUPBI».

Kupel. T'maponus xupoB. [IpuMeHeHune Kupos.
buonorunueckas poiib )xupoB. Beruucienus: — 1o
YPaBHEHUIO XHMHYECKOM peakuuu (Macchl,
00BéMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WIIU
NPOAYKTAa pPEaKUUMh [0 M3BECTHBIM Macce,

00bEéMyY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
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BEIIECTB WU MPOIYKTOB PEAKITUN).

XKupsi: cTpoenue, puszndyeckue CBOCTBA.
Oco0OEHHOCTH CBOMCTB KHPOB, COJIEPKAIINX OCTATKH

HEMIPCACIbHBIX JKUPHBIX KUCJIOT. >KI/IpBI B IIpupoac.

Koutponbaas  paborta: «Kucnopoaconepxartiue

OPraHUYCCKHUEC COCOTUHCHU ).

24

Tema 8. YriieBoabl

Tema 9. YriieBoabl

649

VT1eBoabI: COCTaB, KJaccudukanus

yrieBoJoB (MOHO-, JAM- U THOJHCAXapUIbl).

['moko3a —  mpocTrermmii  MOHOCaxapun:
0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, PU3HUECKHE U
XUMHUYECKHE CBOMCTBa  (B3aMMOJACHCTBHE C
rugpokcuaom Mmeau(Il), okucieHne amMMHUAYHBIM
pactBopoM okcuaa cepebpa(l), BoccTaHOBIEHNUE,
OpO’KeHHE TIIIOKO3bI), HaXOXJICHHE B MPUPOJE,
npuMeHeHue, Ouonorudeckast poib. DOToCHHTES.

@pyKTO3a KaK U30MEP TIIHOKO3BI.

OnTuueckas HN30MECPHL. KOHB‘—I&TO-HCHH&H

85




TayTOMEPUIA Ha [OPpHUMEPEC MOJCKVYIIBI  TI'TFOKO3HI,

IIPOEKIIMH Xeyopca, 0.,3-aHOMEPBI TIIFOKO3EI.

Monocaxapuabl: rajlakTo3a, pu0o3a, 1Ie30K- cupubo3sa.

Pu3nuecKUe CBOMCTBA U HAXOXJIECHUE B MPUPOJIE.
JlaGopaTtopHslii onbIT: B3anmoneicTeue

pacTBopa 1oK03bl ¢ Tuapokcuaom meau(Il).

Caxapo3a — HOPpCACTAaBUTCIIb IHCaXapuao0B,
TUAPOJIN3, HaXOXJACHHUC B IIpUPOAC )41
IIPUMCHCHUC. KanMaJI n OCIK0JIO3a KakK

npupoaHble moiauMepbl. CTpoeHHEe Kpaxmaia u

Heutono3pl.  Pu3ndyeckne U XUMUYECKHUE
CBOMCTBa Kpaxmayia (THAPOIU3, KaueCTBEHHas
peakius ¢ noaom). JlabopaTopHBIH OMBIT: —

B3aMMOJICHCTBHE Kpaxmaa ¢ HOAOM.

I[HC&X&pPII[I;I: MaJIbTO3a n JJaKTO34a.

BoccranaBnuBaromume W HEBOCCTAHABJIMBAIOIIHE
nucaxapunbl. [lomucaxapuasl: riaukoredH. CtpoeHue

MAaKpOMOJICKYJI I'NTMKOI'CHA.
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XUMHUYECKHME CBOMCTBA LEJUIIOJIO3bI: THUIPOJIU3,
noisydeHue 3¢pupoB  newtonao3bl.  [lonstue 00
UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIHI

mENK).

Pa3nen 4. AzoTcoaep:kamue opranndeckue coexuneHus (3 9)\(94)

3q

Tema 9. AMUHBI. AMMHOKHCJIOTBI. bejiku

Tema 10. AMUHBI. AMHEHOKHCJIO0THI. BeJIkn

9y

AmMuHbl. MeTHJIaMHH ¥ aHWJINH: COCTaB,

CTPOCHUC, dJI/IBI/IIIGCKI/Ie 1 XMMHUYECKHE CBOMCTBA

(ropeHue, B3aUMOJICHCTBUE C BOJION U

KHCJIOTaMH).

Knaccudukarus aMUHOB: anudaTHIecKue u
apoMaTUYeCKue;  IEpBHUYHEIE, BTOPUYHBIC
u  Tperuunblie. AmuHb:  u3oMmepus.  CrocoObl
MOJIYYCHHSI ¥ IPUMEHEHNE aTu(daTUIECKUX aMUHOB.

[lonyueHre aHUIIMHA U3 HUTPOOEH301a.

BzanmHoe BiusHHE rpymnmn  aTtoMOB B MOJICKYJIC

aHWJINHA. OCOOEHHOCTH  XWUMHUYECKUX  CBOMCTB
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aHunvHa. KauecTBeHHbIEC pEaKIIUU HA aHWJINH. AMUHBI:
ATKWINPOBAHUE, B3aUMOJICHICTBUE
NEPBUYHBIX AMHHOB C a30TUCTOMN KuciaoToil. Conn

AJIKMJIaMMOHUA.

AMWHOKHUCIIOTHI Kak

OpPraHUYCCKHC COCAMHCHMUA.

am(poTepHbIE

dusnueckue

n

XUMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT (Ha MpuMepe

mmiuHa). buosoruyeckoe 3HadYeHHE

AMHUHOKHUCJIOT. HGHTI/IIIBI.

Homenknarypa U U30MepHusl. OTtnenbHbIC
NPEICTaBUTENN O-aMUHOKHUCIIOT: TJMIMH, AaJlaHWH,

d)eHI/IJIaJIaHI/IH, CCpHH, INIYTAMHUHOBAA KHUCJIOTA, JIM3UH,

OMCTCHH. Onrtnueckas HN30MEPHSI aMHUHOKHUCJIOT. D-

U L-aMUHOKHCIIOTEL.

Peakius moiMkoH1€HCAMK, 0Opa30BaHUE TEITHIHOM

cBs3u. JlemoncTpanus: PactBopeHue 0€JIKOB B BOJIE.

benku kak IMPpUPOAHBIC BBbICOKOMOJICKYJLAPHEBIC

COCIUHEHUSI. [TepBuunasi,

BTOpUYHAas

)41
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TpeTUYHAas CTPYKTypa OeiakoB. XHUMHYECKUE

CBOMCTBAa OENKOB: THIPOJIM3, JEHaATypalus,

KayeCTBEHHbIE peakuuu Ha OeJIKH.

JleMOHCTpanuu: — JAeHartypauus O€IKoB MpHU

HarpCBaHUH, — IBCTHBIC PCAKIIUU OCJIKOB.

Ilonatue 00 a30TCOoACPKAIMUX T'CTCPOINHUKIIMIYCCKNX

COCAMHCHUAX. [TupuMUIMHOBEIE )41 IIYPHUHOBBIC

oCcHOBaHMs. HyKJIeMHOBBIE KUCJIOThI: COCTaB,

CTPOCHUC " OMOJIOTHYECKAs POJIb.

[TpakTuueckas pabora No 6. Pemenue

SKCIICPUMCHTAJIbHBIX 3aaa4d 110 TCMC

«A30TCoAepKaIINEe OPTAHNIECKUE COCTUHEHUS.

Pa3ge. 5. BeicokoMosieKyJisipabie coequHeHust (29)\(64)

Tema 10. ILlnactmaccenl. Kayuyku. Boiokna

Tema 11. BbicOKOMOJIEKYJISIPHBIE COeIUHEHUS

OCHOBHEIE ITOHATHA XUMUHN

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ . MOHOMCD,

IMOJIUMED, 3BCHO, CTCIICHDb

CTPYKTYpHOE

MOJIUMCPHU3aInr, CPCAHAA MOJICKYJIIpHAdA Macca.
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OCHOBHBIE METO/IbI CHUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEIUHEHN —

MOJIMMEPU3ALINS U TTOJTUKOHICHCAIUSI.
[Ipencrapienue 0 CTEpPEOPErYJISIPHOCTHU
U HaJMOJICKYJISPHOW  CTPYKTYPE  MOJHUMEPOB,
3aBUCUMOCTb _ CBOWCTB _ TOJHUMEPOB OT  uX
MOJIEKYJISIPHOTO ¥ HAJIMOJEKYJISIPHOTO CTPOECHHUS.
JleMoHcTpanus o0pas3ioB pe3uHbl. BumgeodparmeHT
«Bynkanuzanus pe3uHbD».
[Ipaktraeckas pabora Ne 7. Pemenue sxcrnepuMeH-
TagbHbIX  3amady 1o  TeMe  «Pacmo3HaBaHue
OPraHUYECKUX COCTUHEHUI.

[InactmMacchl  (MOJMATWIECH,  TOJHUIIPOIUJIEH,

MOJIMBUHWIXJIOPUAI, TOJUCTUPOJI). HaTypaapHbIN

N CHMHTCTHYCCKHC KAaY4VKH (6VT3I[H€HOBI)II>1,

XJIOPOMIPEHOBBIM M HW30MPEHOBLIN). BojokHa:

HATYpaJIbLHbBIE (XJIOTIOK, IEPCThD., mENK),

WCKYCCTBEHHBIE (All€TAaTHOE BOJOKHO, BHUCKO03a),
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CUHTCTHYCCKUC ( KaIrpoH )41 J'IchaH).

JleMOHCTpanusi: — O3HaKOMJIEHHE ¢ 0Opa3iaMu
IPUPOIHBIX U MCKYCCTBCHHBIX BOJIOKOH,

I1acTMAacc, Kay4yKoB.

[InacTmacchl:  MONMMETWIMETAKpWIAT,  IOJIH-
KapOOHAThI, MOJMATHIIEHTEepedTanaT. Y TUIU3aUus U
nepepaboTKa IUIacTUKA. DIacTOMEPbI: CUIMKOHBI.

Ilonumepsl  cnenuaJbHOrO HAa3HAUCHMS (TCd)J'IOH,

KEBJIap, SJICKTPOIIPOBOAAIINEC IIOJIMMCPHI,

6I/IODa3JIaPa€MBI€ TIOJIUMEPHI).

[TpakTuueckas pabora No 8. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Pacro3HaBaHme

m1acTMacC 1 BOJIOKOH»

Pa3nen 6*. UtoroBoe mosropenue (14)\(54)

1P

HroroBasi koHTpoJbHasA padoTa 3a kypc 10

KJIacca

1P

[ToBTOpEHUE. I'eneTnyeckas CBSI3b MEXKTY

Pa3INYHBIMHU KJIaCCaAMHU OPIraHUYCCKHUX COCI[HHCHHFI

2P
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IloBrOopenue.  BplunciieHus: —  ONpPEACIICHUE
MOJIEKYJIIPHOU (POPMYITBI OPTaHUIECKOTO BEIIECTBA TIO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTAB;
no wMacce (00BEMY) TPOAYKTOB CrOpaHHs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
PEaKIuy W/WIH UCXOJHBIX BEIIECTB; — YCTAaHOBJICHHUE
CTPYKTYpHOU (OPMYJIBI OpraHMYECKOTO BEIIECTBA Ha
OCHOBE €T0 XUMHUYECKHX CBOMCTB MU CTIOCOO0B

MOJIyYECHHUS.

2P

1 4 B Heae10, Beero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heaea1o, Bcero 105 4,

u3 Hux 10 4 — pe3epBHOEe Bpems

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJIMETA «XUMM»

11 KITACC «OBIITIAAA U HEOPTAHUYECKAA XUMUSA»

Ba3oBrlii ypoBeHb (1 1ac)

Yray0aénnnlii ypoenb (1+24aca)

Kon-Bo

qaCcoB

Pa3znen 1. Teopernueckue ocHoBbI XuMuH (124\36 u)

Kon-Bo

qaCcoB
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3u Tema 1. Ctpoenue aToma. [lepuoanyeckuii 3aKoH U (8+1)u
Iepuoanueckas cucremMa xumMuyeckux djaemeHnToB 1. U. MenaeieeBa
1| Xumuueckuii snemeHT. AtoM. Sapo artoma, 1
U30TOIIBI.
KopnyckynsipHO-BOJHOBOM Jiyanu3M, ABOMCTBEHHAsS 1
npuposna  saekTpoHa.  CTpoeHHe — 3JEKTPOHHBIX
000J104eK aTOMOB, KBAHTOBbBIE YHCJIA.
Pacnipenenenue AIIEKTPOHOB 1o aTOMHBIM 1
opOuTaNsAM; NPUHIIUI MUHUMYMa YHEPTUM, MPUHIINI
[laynu, npaBuio XyHja.
1| DnexrponHas 060709Ka. DHEPTTHUECKHE YPOBHH, 1
HOAypOBHH. ATOMHbIE opOutanu, S-, p-, d-
AJIIEMEHTHI. Ocobennoctu pacmpeneneHus
AJIEKTPOHOB 0 OPOUTAISAM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX MEPUOAOB. DJIEKTPOHHAS
KOH(UTypaIys aTOMOB.
DJNEeKTpOHHBIE KOH(QUTYpAIlMK aTOMOB DJEMEHTOB 1

MEpBOTO —  YETBEPTOrO  MEPUOJAOB B OCHOBHOM
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1 BO30YXKIEHHOM COCTOSIHUH, AIIEKTPOHHBIE

KOH(UTypalluy HOHOB.

ITonstue 06 DHCPIruu MOHU3aIMM, SHEPIruu CpoaCcTBa

K 3JEKTPOHY. DIEKTPOOTPULATENBHOCTb.

[lepuonnueckut  3akoH u  llepuonnueckas
cuctemMa  XuUMHYeckux ajemedHro . .
MengeneeBa. CBsi3b MEPUOUUECKOTO 3aKOHA U
[Tepuonnueckoi CHUCTEMBI XUMHYECKUX
snemeHntoB [[. M. MenpaeneeBa ¢ COBpPEMEHHOM
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX U CIOKHBIX BEIIECTB
I10 rpynram u MEpUOAaM. 3HaueHue
nepuoanyeckoro 3akona [[. 1. Mennaeneesa.
JdemoHcTpanus
Buner  Tabmun  «llepmomuueckas  cucteMa

xuMmu4ueckux 3neMenToB 1. . Menaeneera»

O00011IeH1E U CUCTEMATHA3ALMS IO TEME.
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PaGota c recramu B popmate EI'D

YPpOK KOHTPOJISI 3HAHUN MaTepraia TEMbI 1P
Pabota c recramu B popmate EI'D
44 Tema 2. CTpoenue BemectBa. MHOroodpasue BeuiecTn 10 u
Ctpoenue BemniecTBa. XUMHUYECKasi CBsI3b. Buisl 1
XUMUYECKOU CBsI3U (KOBAJICHTHAs HEMOJISIpHAs U
TOJISIpHAS, HMOHHas, MeTaJJTAYecKas ).
MexaHU3MBI oOpa3zoBaHUs KOBAJICHTHOM
XUMUYECKOW CBs3U (OOMEHHBII W JOHOPHO-
AKIENITOPHBIN ). Bogoponnas CBS3b.
BanenTHOCTS.
DHeprus 51 JUIMHA CBSI3H. [TonsipHOCTB, 1
HAIlPaBJIEHHOCTb M  HACBHIIIAEMOCTh KOBAJIEHTHOM
cBs3u. Kpartuele cBs3u. BogoponHast CBs3b.
MexmoneKynsipHble B3aUMOAECHCTBUS
BaneHTHOCTh ¥ BaJ€HTHbIE BO3MOXHOCTH aTOMOB. 1

I'nbpuau3anys ATOMHBIX opOuTaJIEH. CBs3b

DIEKTPOHHOU MOJIEKYJI C UX

CTPYKTYpBbI
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F€OMETPUYECKUM CTPOCHUEM (Ha MpUMepe
COCMHEHUI JIEMEHTOB BTOPOT'O IEPHO/IA).

DIIEKTPOOTPUIATENBHOCTh. CTENEHb OKHUCIIEHUS.

HNonpl: katuoHsl W  aHWOHBL.  BemecTtsa

MOJIEKYJIIPHOTO W HEMOJIEKYJSPHOTO CTPOEHUS.

3aKOH TMOCTOSIHCTBA COCTaBa BEIIECTBA. THIIbI

KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JdemoHcTpanus

Mojenu KpUCTaIMYECKUX PEIETOK
[IpencraBnenus 0 KOMIUIEKCHBIX COCIMHEHUSIX.
CocraB KOMILIEKCHOTO MOHA! KOMILJIEKCO-

06pa3OBaT€J'II>, JJUTraHABbI. KOODI[I/IHaHHOHHOG YHUCJIO.

HomeHKknartypa KOMILIEKCHBIX COEJIMHEHUHN.

3HaueHne KOMIUIEKCHBIX coenvHeHur. lloHgTue

0 KOOPDAWHAIIMOHHON XUMHUH.

[Tonstre o nqucnepcHbIX cucteMax. VICTUHHBIE H

KOJUIOMJAHBIE  pacTBOpbl.  MaccoBasgs  nmons

BEIIIECTBA B pacTBOpE.
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CrocoObl  BBIpaXXEHHA KOHIIEHTPAlMUd PpPacTBOPOB: 1
MaccoBas JIOJi1 BEIECTBa B PacTBOpPE, MOJISIpHAs
KOHIICHTpAIIHSI.
Hackrmmennsie Y HEHACBHIIIICHHBIC PacTBOPHI, 1
pacTtBOpuUMOCTbh. Kpucramioruaparsi.
Boruuciaenus
C UCIIOJIb30BAaHUEM  TIOHSATHUH  «MmaccoBasi  JIOJIs
PacTBOPEHHOTO BEILIECTBA», «MOJIIPHAsI
KOHIICHTPAIIU S
1| Knaccudukaruss HEOpraHUYECKUX COCTUHCHHM. 1
HomenknaTtypa  HEOpraHWYeCKHX  BEIIECTB.
['eneTnueckasi cBsi3b HEOPraHUYECKUX BEIECTB,
MPUHAJICKAIINUX K PA3TMYHBIM KJlaccam
(5+1)u Tema 3. XuMuueckne peakiuu (17 +1)u
Borunciienust 1P
— Maccel BemiecTBa WiIM 00ObEMa Tra3oB IO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH

00BbEMY OJTHOTO U3 YYAaCTBYIOUIUX B PEAKIIUH BEIIECTB;
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— MAaccoBOM JI0IM W MOJIAPHOM  KOHILIEHTPAaLUH

BEIIIECTBA B PACTBOPE

Boruuciaenust
— Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTa
pEaKINM, €CJIM OJTHO U3 BEILIECTB JaHO B BUJIE pacTBOpa
C ONPEAEIEHHON MAaCCOBOM J10JIEN

paCTBopéHHOFO BCIICCTBA

XuMuueckast peaxuus. Knaccuduxarus
XUMHYECKUX PEaKIuid B HEOPraHWYeCKOH U
OpraHUYeCcKOl XUMHUHU. 3aKOH COXPAHEHUSI MaCChl
BEIIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS

SHEPIUHU IIPU XUMHUYECKUX PEAKLIUAX.

TenoBsie 3hGdeKThl  XMMHYECKHX peaKiuil.

TepMOXUMHUYECKUE YPABHEHUS.

Boruuciaenus

— TerI0Boro A dexra peakuu
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CkopocTh  peakiuu, €€ 3aBUCUMOCTb  OT

paznmuuHbiX (¢akTopoB. OOpaTUMble pEaKIUU.
XuMH4eckoe paBHOBecHE. DaKTOPBI, BIUSAIOLINAEC
Ha  COCTOSIHUE  XHMMHMYECKOTO  PaBHOBECHS.
[Tpunanun Jle larense.

IIpakTuyeckas padora
Ne 1. Bnustnue pa3nudabix GakTOpOB HA CKOPOCTh

XUMHUYECKOU PCaKIunm.

I'omorennnie wu ICTCPOIrCHHBIC  PCAKIINH. Karanus
N KaTaJIN3aTOPHI.
KoHCcTaHTa XMMHMYECKOTO PpPaBHOBECHSI. CDaKTopLI,

BIIMSIOIINE HA IMOJOKEHHE XUMUYECKOTO PaBHOBECHS:

TEMIIEpaTypa, JAaBICHUE M KOHLEHTPALlMM BEUIECTB,

yuyacTByromux B peakuuu. [Ipunnun Jle [laTense.
IIpakTHyeckas padora

Ne 2. Bnustnue paznuyHbiX (aKTOPOB HA TMOJOKEHUE

XUMHYCCKOI'O PaBHOBCCHA.

DnexTponuTuueckas auccormanus. CuibHbIC U
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cnabbie AIEKTPOIUTHI. Peakii HOHHOTO
oOMeHa.
JlaGoparopHas paGora

— MPOBEJICHUE Peakuii HOHHOTO0 0OMeHa

Breimonnenue ynpaxkHeHuit mo Temam: CuIbHBIC
U cialble 371eKTposiuThl. CTEeneHb JUCCOLMALINH.

Peakiiiu nonnoro oOMeHa.

Penienue 3ajJgay 110 TCMC: XHUMHUYECKOE PaBHOBCCHC

CunpHble u cnadbie 35eKTpouThl. Cpesia BOJHBIX
pacTBOpPOB  BEILIECTB: KHCJas, HEUTpaiabHasd,
IIEJI0YHAS.

Ilouatue o BomopoaHoM 1okasareie (pH)

pacTBOpa. ['maponaus OPraHNYCCKUX n

HCOPIraHMYCCKHUX BCIIICCTB.

JlabopaTopHas padora
— OINpEIeTIeHUe Cpeabl PACTBOPOB BEIIECTB C

IIOMOIIBIO YHUBCPCAJIbHOI'O HHAMKATOPA.

Honnoe npowusBeneHue Bojabl. Cpena  BOJIHBIX
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pacTBOPOB: KHUCIOTHasl, HEWUTpasibHAs, IIIEJIOYHAs.
Bonopoausrii mokazarens (PH) pactopa.
T'uaposnus cosei. 1
1| OxucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU. 1
JdemoHcTpanus
Paznoxxenne mnepokcuaa BOJAOpOJa B MPHUCYT-
CTBUM KaTanuzaropa. [loHsATHE 00 3JIEKTPOIu3e
pacIijiaBoB UM pacTBOPOB cosiel. [IpumeneHue
DJIEKTPOJIN3A.
OKHUCTUTENbHO-BOCCTAHOBUTENHBIE peaxiuu. 1
Crenenp okucneHus. OKUCIUTENb U BOCCTAHOBUTEND.
[Tporeccer OKHCJICHUS U BOCCTaHOBJICHHUS.
Baxaelmne OKUCINUTEIN W BOCCTAHOBHUTEIU. MeETox
AJICKTPOHHOTO OasiaHca
DIEKTPOIU3 pacTBOPOB U PACILIABOB BELIECTB. 1
1P | Kontponbhas padota 1 (1momyrosue) KonTpoasnas padota 1 (tect B hopmate EI'D) 1
Pa3znen 2. Heopranndeckasi xumus (164\51y4)
(8+1)u Tema 4. HemeTanbl 29 4
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Boruuciaenus
— Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTa
pEaKInu, €CJIM OJHO U3 BEIIECTB JJAHO B BUJIE PacTBOpA
C ONPEAEIEHHON MAaCCOBOM J0JIEN

paCTBopéHHOFO BCIICCTBA

Boruuciaenust
— JIOJIA BBIXO0/1a MPOJYKTa PEAKIIUU OT TEOPETUUECKHU

BO3MOXHOTI'O

HemeTannbl. ITonoxenue HEMCTAJIIIOB B

[Tepuonnueckoi CHCTEME XUMHUYECKHX
snemeHToB JI. M. MengeneeBa m 0COOCHHOCTH
CTPOCHHUS aTOMOB.

JdemMoHcTpanuu

1. O6pa3ipl HeMEeTaIoB.

Bonopon. ITlomydenue, duzmdeckue M XUMHYECKHE
CBOMCTBa (peakiuu C MeTaZlaMM M HeMeTallaMu,
BOCCTaHOBUTEJILHBIE CBOMCTBA).

JlabopaTopHbIe ONBITHI
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1. KayecTBeHHBIE peaKlIMK Ha HEOPTaHUYECKUE NOHBI

Y KaTHOH BOJIOPO/IA.

['uapunasl. TONIMBHBIE 2JIEMEHTBL.

Pu3nyecKre CBOKMCTBA HEMETAIOB. AJUIOTPOIUS
HEMETAIOB (Ha MpUMEpPE KHUCIOPOAa, CEepbl,

docdopa u yriepona).

Kucnopon u o30H. Yriiepon, HaxoxaeHUE B IPUPOJIE,

AJIJIOTPOITHBIC MO,HI/I(l)I/IKaIII/II/I. AKTHBI/IDOBaHHBII;'I

YIoJib, ancop6u1/151. dDynaepeHsl, rpad)eH, YIJICPOAHBIC

HAHOTPYOKHU.

JleMoHcTpauuu
2. 'openue cepsl, pocdopa, xenesa, Maraus
B KHCJIOPOJIE.
JlaGopaTopHbIe ONBITHI.

2. [lomydyenue u coOMpanue razos.

XMMHUUYECKUE CBOMCTBA BAKHEUIIINX HEMETAJIOB

rajJoreHoB M WX COEAWHEHWM  (OKCHIOB,

KHCJIOPOACOACPKAIIIUX KHCJIOT, BOOOPOOHBIX
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coenuHeHuil). IIpumMeHeHHE TaJOr€HOB U UX

COCIUHEHMUN.
["asi0reHOoBOIOPOIBI. Baxuenne KUCJI0pOA-
cozeprKalle COCIUHEHUs TaJOreHOB.
JlaGopartopHble Y TIPOMBIILIJIEHHBIE CrIOoCOObI

MMOJIYUYCHHA TAJIOTCHOB. HpI/IMeHCHI/Ie TraJIOTCHOB U HUX

COCIMHECHUMN.

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIINX HEMETAJJIOB.
Cepa u eé coenunenus. (OKCUABI, KHUCIOPO/I-
cozeprKallme KHUCJIOTBI, BOJIOPOJHBIE
coenuHenus). [lpumenenne ceprbl u eé

COE€IUHECHUH.

Cepa. Haxoxaenue B mpupojie, crocoobl MoTydeHus,
dbusnueckre U xumudeckue cBoicta. CepoBOIOPO/I,
cynbunpl. Oxcun ceporl (IV), okcum cepor (VI).

CepHI/ICTaH U CCPpHAd KHCJIOTBI M HX  COJH.

Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMmenenue

CepbI U €€ COCTMHEHHU.
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JlaGopaTopHble ¥ HPOMBIIUIEHHBIE  CHOCOOBI
NOJIy4eHUs1 KHCIopoaa. DPU3nUecKue M XUMHUYECKHUE
CBOMCTBA KHUCJIOpOAa U 030Ha. IIpumMenenue

KHCJIOPOJ1a U 030HA. OKCUBI U TIEPOKCHIBI.

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJIIOB.

Azota wu ero  coeauHeHusa.  (Okcuubl,

KHucjaopoacoacp)Kamue KUCIOTbI, BOAOPOIAHBIC

coenuHenus). [I[pumMeHenune azora u ero

COECIUHECHUH.
A3zoT. HaxoxaeHue B IpUpo/ie, CIIOCOObI TOMYICHHUS,
bu3uyecKkue W XMMHUYECKHE CBOWCTBA. AMMHUAK,
HUTPU/IBIL.
Oxcuapl azora. A30THCTasg M a30THAsA KUCJIOTHI M UX
comi. OcoOEHHOCTH CBOWMCTB a30THOM KHCJIOTEHL
[IpumeHeHne a3ota U €ro COeIMHEHUN. A30THBIE
yI0OpeHusI.

XHUMHYECKHE CBOMCTBa Ba)KHEHUIITNX

HemeTaioB. @Dochop © ero CoeAMHEHWS.
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(Okcuapl,  KUCIOPOACOAEPKAIIMEKUCIIOTHI,

BOJIOPOIHBIC COCIUHEHHUS ). [Ipumenenue

dbocdopa u ero coeTMHEHUI.

®ochop. Haxoxnenwne B  Opupoae, CIOCOObI
nonydeHus, (QU3NYECKHe W XUMHUUYECKHE CBOWCTBA.
®dochunsl u pochun. Oxcuasl Gocdopa, hochopHas

KHCJIOTA U €€ COJIN

MetadbochopHas wu  nupodochopHas  KHCIOTHI,

dbochopucras wu  dochopHOBATHCTAS  KHUCJIOTEL.

[Tpumenenue docdopa u ero CoeAMHEHHI.

dochopHbIe yI0oOpeHUs.

XMMHUUYECKUE CBOMCTBA BaXKHEUININX HEMETAIUIOB

(yrmepoga M KpPEeMHHUS) M HUX COCIUHEHUU

(oKCHOB, KHCJIOPOJICOJEPKAITUX
BOJAOPOAHBIX coeauHeHuil). [Ipumenenue

yIJIEpOaa, KPEMHHUS U UX COCAUHEHHUM.

KHUCJIOT,

DOU3NYECKUE UM XUMHYECKHE  CBOMCTBA  MPOCTHIX

BEILIECTB, 00pa30BaHHbBIX yraepoaoM. OKCUJ yriepoaa
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(1), oxcun yranepona (IV), yroynbHas kuciora u eé

COJIN. HpI/IMeHeHI/Ie IMPOCTBIX BCIICCTB,

00pa30BaHHBIX YIJIEPOJIOM, U €r0 COETMHEHUH.

Kpemnuii. HaxoxaeHnne B mOpupoae, CIOCOOBI
MOJIy4YCHHS, (PU3NYECKUEe W XHMHYECKHUE CBOMCTBA.
Oxcun kpemuusa(IV), kpeMHUuEBasE KUCIIOTA, CHIIUKATHI.
[IpuMeHEHNE KPEMHUS U €r0 COCIMHCHUM.

CTeKJ'IO, CTO IOJIYYCHUC, BUIABI CTCKJIA.

1P

Boeruuciaenus
— Macchl BellecTBa WM 00BEMA Ta30B IIO
VU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce€ HWIIH
00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU
BCIIICCTB;

Macchl (00BEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTOB PpEAaKUUHU, €CIH OJHO U3 BEIIECTB

HMCCT IIPUMCCH

IIpakTHyeckue padoTbl

Ne 3. Pemenue skcrepuMEHTANBHBIX 3a/1ad MO TEMeE
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«l ajmoreHusn».

IIpakTHyeckue padoTbl 1
Neo 4. Pemienue skcrnepuMeEHTAIBHBIX 3a7ad MO TEMe
«Cepa 1 €€ COeqUHEHNSD.
1 IIpakTnyeckue padoTbl 1
Ne 2. Penienue skciepuMeHTaIbHBIX 3aa4 110
teme «HemeTtanias»y
IIpakTHyeckue padoTbl 1
Ne 6. Pemenue skcrnepuMeHTANBHBIX 3a7a4d MO TeMe
«A30T, hochop U UX COeTUHEHU.
KontpoJabHasi padora 2
O00011IEHNE 5 CUCTEMATU3AIUSA 3(0) TEME 1
«Hemertannei». Pemenue 3agau B popmate EI'D
8u Tema 5. MeTasibl (21+3)u
1| Meramibl. ITonoxenune METAaJJI0B B 1
[lepuonnyeckoit cUCTEME XUMHUYECKUX

snemenToB JI. . MenneneeBa. OcoOeHHOCTH

CTPOCHHS

SJICKTPOHHBIX 00051049eK aTOMOB
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MCTaIJIOB.

JdemoHcTpanuu

— 0o0pasiibl MeTaioB

OOmasi  xapakTepucTuka MeTamioB  [A-rpymnmbl
[leproanueckord CHUCTEMbl XHUMHUYECKUX DJIEMEHTOB.
Hatpuii  u kanuii:  nonyyeHue,  (Qu3MYecKue u
XUMHYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEILIECTB
U UX COCIMHEHUH.
JleMoHCTpanuu

- B3auMozencTByie MENOYHbIX U IIEI0YHO3EMENbHBIX
METAJUIOB € BOJOW (BO3MOXXHO HCIOJIb30BaHUE

BUJICOMATEPHUATIOB)

O6mass  xapakrtepuctuka MetawioB [[A-rpynmbi
[Iepypoguueckoil CHCTEMBI XUMHYECKHX 3JIEMEHTOB.
Marauii  u KanepIuii:  monydeHwe,  (uzmdyeckue
M XAMHUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX
BCIIECTB M UX coeauHeHuu. JKECTKOCTh BOIbI

1 CIIOCOOBI €€ yCTpaHCHHS.
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XHMHUYECKHUE CBOMCTBA BAXKHEUIIHNX METAIIOB

(HaTpuii, Kanuil, Kajablui, MarHui, aJTIOMUHUMN,

IIUHK, XPOM, K€JI€30, MEJIb) U UX COCTUHCHUI.
JlaGopaTopHbie ONbITHI

— Ka4E€CTBEHHBIE PEAKIIMU HA AaHUOHBI U KATUOH

aMMOHHS;

— B3aUMOJCHUCTBUE THIPOKCHIA ATTFIOMUHUS C

pacTBOpaMu KUCIIOT U LIEJIOYEH;

—  KaueCTBCHHBIE PEaKUUM Ha  KATUOHBI

MCTAJIJIOB

AIOMUHUN: TIOJydeHue, (PU3ndeckue U XUMHUUYECKUe
CBOICTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA M €ro
coequHeHU. AMQOTEpHBIE CBOWCTBA  OKCHIA H
TUJPOKCHIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI

AJITOMHHMUSI.

0O0001IeHne 1 cucrteMaTu3ans no reme «MeTajuibl

TJIaBHOU moArpymnmb». Tect B popmare EI'D

1P

O6mme  ¢du3Myeckue  CBOWCTBA  METaJUIOB.
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CroiaBel  METAIOB.  DJIEKTPOXUMUYECKUN Pl
HaIPsDKEHUNA METaJII0B.
JdemoHcTpanuu
— KoJuIeKIus «MeTajljibl U CILIaBhI».
— B3aMMOJICHCTBUE MEIU C a30THOM KUCIOTOM

paSJII/I‘IHOI‘/’I KOHIOCHTPpAIUN

OOmiass  XapakTEepUCTUKAa  METaUIOB  TMOOOYHBIX
noarpynn  (b-rpynmn) Ilepuogmyeckoid  cucTeMbl
XUMHUYECKUX AJIEMEHTOB. DU3NYECKUE U XUMHUUECKUE
CBOMCTBAa XpoMa Hero coeauHeHnil. Okcuasl U
ruapokcuasl xpoma (II), xpoma (III) u xpoma (VI).
XpoMaTbl U AUXPOMATHI, UX OKUCIUTEIbHBIE

cBoicTBa. [lorydyenue u npuMeHeHrne xpoma.

PU3NYECKUE U XUMUYECKHE CBOMCTBA MapraHia u ero
coeauHeHuid. Baxneitmne coenunenus mapranua (I11),
mapranua (IV), mapranna (VI) u mapranua (VII).

[IepmaHranat Kajiusi, €ro OKUCIUTEIbHBIC CBOMCTBA.

O6mue  cmocoObl  TONYyYEHUsS  METAJIIOB.
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Mertamnyprus

PacnpocTpaHeHHE XMMHUYSCKHUX DJIEMEHTOB-METAJLIOB

B 3eMHOU KOpe. Pusnueckrue U1 XUMHUYECKUE CBOMCTBA

Kenesa U ero  coequHeHuil. OKCHIBI, THAPOKCUIBI H
comu xkenesza (I1) ukenesa (111). [Tonyuenue

" IIPUMCHCHUC KCJIC3a U €TO CIIaBOB.

Menp: mnonyudeHue, ¢GU3MYECKHUE W XUMHYECKUE
CBOICTBa, MPUMEHEHUE IPOCTOTO BEIIECTBA M €ro
COCIMHECHUMN.

[Muuk: monmydeHuwe, GU3MYECKHUE W XUMHUUYECKHUE
CBOMCTBA, IMPUMEHEHHE IIPOCTOTO BEUIECTBA M €rO0
coeuHeHNH. AM(OTEpHBIC CBOMCTBA OKCHIA

Y TUAPOKCHUIA [IUHKA, THAPOKCOKOMILIECKCHI [IUHKA.

Koppo3zus wMetawioB. CriocoObl

3allINThI

oT

koppo3uu. [IpumeHeHne MeTamioB B OBITY U

TCXHHUKC.

Boruuciaenus

— pacu€Thl Macchl BEUIECTBA UM 00bEMA Ta30B
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10 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
W 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB; pacu€Thl MacChl (00bEMA, KOTUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMH, ECITH OJHO U3
BEIIECTB UMEET IIPUMECH,

— pacuéThl Macchl (00BEMa, KOTMYECTBA
BEIIECTBA) MPOAYKTa PEAKIINH, €CITH OTHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHOM

MacCOBOM ,HOJ'IGﬁ paCTBOpéHHOI‘O BCIICCTBA

IIpakTuyeckue padboThl
Ne 7. Pemenue sKkcriepuMEHTANbHBIX 3a/1ad MO TEME

«MeTasmibl TOOOYHBIX MOATPYIIID.

O0001eHre u cucreMaTu3anu 1mo reme: «O0rue
cBoiictBa MeTauioB. OOmme crmocodsl IMOTyYeHUs

MeTtajioBy. Pabora ¢ Tecramu B popmate EI'D

IIpakTH4yeckue padoTbl
Ne 3. Pemenue axcrepuMeHTaNbHBIX 33724 MO

TeMe «MeTauibD».
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OO6o01ienre U cucteMaruzanusa no teme «MeTtaibl 1
noOouHoi noarpymnmns». Tect B popmare EI'D
O060011eHre U cucTeMaTu3aus mo reme «MeTaib. 1
TectupoBanue\Pemenue 3a1a4d B popmare EI'D
1| I'enerndeckas CBSI3b BEIECTB 1
Brinonnenue ynpaxuenuii o teme «I'enernueckas 1
CBSI3b KJIACCOB HEOPTaHUUECKUX COCTMHEHUI)
TectupoBanue\Pemenue 3amaayu B popmare EI'D
O06001IeHne 5 CUCTEMATU3AIUSA 10 TEME 1
«Hemeramnel. Metamei». Tect B popmare EI'D
1| KonTponbsHas pabota 2 1o teme | KonrponbHas pabora 3 mo teme «Heopranmueckas 1
«Heoprannueckass XuMus» XUMUSD
AHanu3 KOHTPOJIBLHOU PabOTHI. 1P
AHaIu3 KOHTPOJIHHOU PabOTHI 1P
Pa3znen 3. Xumus u ku3Hb (44\8 )
(4+1)u . Tema 6. XumMus ¥ )KM3Hb Tema 6. MeToabl MO3HAHUSI B XUMHH. (10+5)4
XuUMUA U )KU3Hb
1| Ponp xumum B 00€CIIEUEHHUHM DKOJIOTHYECKOM, 1

114




SHEPreTUYECKOM W MHUIlEeBOM 0€30MacHOCTH,
pa3BuTud MenunuHbl. [loHsATHE O Hay4HBIX
MeTOo/aX MO3HaHUS BEIIECTB U XUMHUECKUX

peaKLum.

XUMHSA THIIHM: OCHOBHBICE KOMIIOHEHTBI, ITHIIECBBIC
nobOaBku. Ponp xummm B 00ecCIeUEeHHH ITHIIEBOM
o6e3zonacHoctu. KocMmernueckue wu mnapdromMepHbIC
cpeactBa. beitoBas xumus. I[lpaBuna Oe3omacHOTO
WCIIOJIb30BaHUS CPEACTB OBITOBOM XUMHH

B HOBCGHHGBHOﬁ KHN3HU.

XUMHUSI B CTPOUTENBCTBE. BaskHeliue cTponTeNbHbIe
Marepuanbl  (IIEMEHT, OETOH). XUMHYECKOE

3arpsi3HEHUE OKPY>KAIOIIEH CPEeIbl U €ro MOCIEICTBUS.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUIIAX
ITPOMBIIIIICHHOTO TOJTYICHUS BaYKHEUIIINX

BCIHICCTB.

HaquLIe INPpUHOMWIIBI  OpraHHu3alliid XHMHYCCKOI'O

npou3BoACTBa. [IpoMBIIITIEHHBIE CITOCOOBI MOYYCHUS
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BXHEHIIMX BelIEeCTB (Ha MpuUMepe MPOU3BOACTBA
aMMuakKa, CepHOM KHUCIIOTBI, METaHOJIa).
[TpoMblInIeHHBIE CIOCOOBI OTYYEHUS METAIIIIOB

H CIIaBOB.

ITpoOnema 1iepepadOTKW OTXOJOB ¢ NOOOYHBIX

IPOAYKTOB. Ponb XUMUHN B oOecIeYeHUN

3HepFeTquCKOﬁ 0€e30MMacHOCTH. [IpuHIMIIBI «3€IEHOM

XUMUN.

UenoBek B MHUpE BEHIECTB MW MaTEpPHAJIOB:
BaKHEHUTIINE CTPOUTEIbHbIC MaTepHuabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPaCKH, CTEKIIO,
KepaMuKa, MaTepuaibl I DJIEKTPOHUKH,
HaHOMAaTepHuajbl, OPraHUYECKUE U MUHEPATHHBIC

yI0OpeHHUS.

CoBpeMeHHbIE KOHCTPYKLOHHBIE MaTepHaIbI,
KpPaCKH, CTEKJIO, KEPAMHUKA.

Matepuaibl Ui DIEKTPOHUKN. HaHOTEXHOJIOTHH

XuMHUg B CENbCKOM  Xo3siiicTBe.  OpraHudeckue
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U MUHEpaJbHBIE YI0OPEHMUSL.

1| Xumuss w©  310poBbE  dYeNOBEKa:  MpaBHia 1
UCIIOJIB30BAHUS  JIEKAPCTBEHHBIX IPENapaToB;
IIpaBuIa 6e30macHoro WCIIOJIb30BaHUs
npenapaToB OBITOBOM XMMUHU B MOBCEITHEBHOM
KU3HU
[Moaroroska k k\p B popmate EI'D (uactsh 1) 1P
[Moaroroska k k\p B hopmate EI'D (uactsb 2) 1P
1P | UToroBast koHTpOJbHAs paboTa Hroropas kouTposibHas pabora B popmare EI'D 1P
Hrorosas kouTpoJsibHas pabora B popmare EI'D 1P
AHaJU3 UTOTOBOM KOHTPOJBbHOU PabOThI 1P

1 u B Hexear0, Becero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Hegearo, Bcero 105 g,
n3 Hux 10 g4

— pe3epBHOE BpeMsi

VYpoBeHb 00ydeHus

[IpakTrueckue paboThI

KouTtponbHbie paboThl

bazoBb1it

3

3

YrnyOneHHbli

8
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